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New, specially built automatic equipment 
for exacting dimensional control in Empire 
Meter manufacture is translated into imme- 
diate advantages for the user. Such care in 
production assures accurate, dependable 
meter operation year after year. It assures 
maximum revenue at minimum cost. It as- 
sures long-lived, close-registering meters— 
meters free from breakdowns, sticking and 
premature wear. Yes, precision in manufac- 
ture means precision in service, and today's 


Mating parts of the Empire measuring 
chamber are internally finished on precision 
type automatic boring machines. Tolerances 
are rigidly held to within .0003” on the 
depths and .0005” on the diameter. Other 











equally accurate automatic machines finish 
turn the exterior surfaces of the measuring 
chamber and those of the balanced oscillating 
piston that operates within. 


Empire Meters are the most precise measur- 
ing instruments ever produced in the 62 year 
history of this design. 


PITTSBURGH 
EMPIRE 


Wiiler Mélers 


PITTSBURGH EQUITABLE METER DIVISION 


ROCKWELL Manufacturing Company 


EMPIRE TYPE 12 Pittsburgh 8, Pa. 
EMPIRE TYPE 14 
Frost protected model with 
bronze case and breakable cast 
iron bottom plate. 


All bronze model for use in 
warm climates. 
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TEAMMATES...and 


with Good Reason! 


Fire and water departments the world over 

have a warm feeling for any Mathews Hy- 

drant, and with good reason—it doesn’t run 

out on the team. Weather makes no 4 
difference to it—it works in summer, ; iy 
when the going’s easy; and it works ee ad 
the same, sure way in winter—which . 

is what fire-fighters like about it, and have 

liked about it for generations. 

All working parts are enclosed in a re- 
movable barrel, so designed as to be a 
perfect barrier against rain, snow, and hy- 
drant water. A Mathews is not subjected to 
strain as the ground freezes, for its tough 
‘‘Sand-Spun”’ protection case, free to move 
up and down, takes the thrust. If ever dam- 
aged, a Mathews can be back in service in 
no time—it’s a matter of minutes to unscrew 
the barrel and replace it; besides, it’s all an 
above-pavement job. The Mathews is a 
marvel of inventiveness; in fact, it is a 

















mechanical triumph. 
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Ayton tank 


for STAMBAUGH, MICHIGAN 





In 1907 Chicago Bridge & Iron Company 
built a 45,000-gal. elevated tank to provide 
gravity pressure in the water distribution sys- 
tem at Stambaugh, Michigan. This tank has 
served the city for 39 years. A new Horton 
all-welded elevated tank has recently been 
erected to supplement the old tank in provid- 
ing water pressure for the 600 customers in 
and around Stambaugh. A photo of this new 
tank is shown at the right. It holds 50,000 
gals. and is 61 ft. 8 in. to the bottom. The 
riser on this tank is 6-ft. in diam. The tank 
is located in the approximate center of popu- 
lation about one mile from the pumping 
plant. A pressure of approximately 100 lbs. 
per sq. in. is maintained at the pumping plant. 

Horton elevated water storage tanks are 
built in standard capacities to meet municipal 
requirements. Write our nearest office for 
quotations. 





Engineering Gallons in Elevated Storage—95,000. 
Data Regarding Miles of Distribution Mains—17. 
the Stambaugh, Size of Distribution Mains—4 in., 
Michigan, 6 in., 8 in. 
Water Distribu- Miles of Transmission Mains—1. 
tion System Size of Transmission Mains—8 in. 
Number of Meters—600 
* Number of Fire Hydrants—56. 
Average Daily Consumption—145,000. 











CHICAGO BRIDGE & IRON COMPANY 


Chicago 4..... ae : »+ee++2198 McCormick Bldg. Tulsa 3........ 2. cee cece eee eeee eee s+ 1646 Hunt Bidg. 
New York 6 . -3390-165 Broadway Bidg. Houston 1.............. ce eeeeeeeceeeees +5615 Clinton Dr. 
Cleveland 15.. ..++-+2262 Guildhall Bldg. Philadelphia 3... «+++. 1644-1700 Walnut St. Bidg. 
los Angeles 14 rr -+eeee-1455 Wm. Fox Bldg. Washington 4....................+++++-703 Atlantic Bidg. 
Birmingham 1 teeeeeseeeeees+ 1586 North 50th St. San Francisco 11..................1283-22 Battery St. Bldg. 
Atlanta 3... coc cs. cocccccccennee Memley Bide. Detroit 26... se ee eeecceceeeeee + 1551 Lafayette Bidg. 
Plants in Birmingham, Chicago and Greenville, Pa. In Canada: Horton Steel Works, Limited, Fort Erie, Ont. 
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ONE. OF THE FIRST 


_ 


_ iden De Laval centrifugal pumps represent the culmina- 
tion of more than 45 years of continual improvement and per- 
fection. This long period of concentration upon the problems 
of centrifugal pump design and application places at the user's 
command a complete line of modern, high quality pumps anda 


vast store of knowledge concerning pump application problems. 
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WORM GEAR SPEED REDUCERS 


STEAM TURBINE 


COMPANY 
TRENTON 2, NEW JERSEY 


SALES OFFICES: ATLANTA - BOSTON - CHARLOTTE - CHICAGO - CLEVELAND - DENVER - DETROIT - DULUTH - EDMONTON - GREAT FALLS - HAVANA - HELENA - HOUSTON - KANSAS CITY - LOS ANGELES - MONTREAL 
WEW ORLEANS - WEW YORK - PHILADELPHIA - PITTSBURGH - ROCHESTER - ST. PAUL - SALT LAKE CITY - SAN FRANCISCO - SEATTLE - TORONTO - TULSA’~ VANCOUVER - WASHINGTON, 0.C. - WINNIPEG 
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COLUMBIAL3CHEMICALS 


PITTSBURGH PLATE GLASS COMPANY 
COLUMBIA CHEMICAL DIVISION 
FIFTH AVENUE at BELLEFIELD + PITTSBURGH 13, PA. 





CHICAGO « BOSTON ¢ 8T. LOUIS ¢ PITTSBURGH * NEW YORK ¢ CINCINNATI ¢ CLEVELAND 
PHILADELPHIA ¢ MINNEAPOLIS ¢ CHARLOTTE ¢ SAN FRANCISCO 
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The indisputable fact that cast iron pipe, under normal con- 
ditions, offers a century or more of useful life, might lead to 
a false conclusion. 


Namely, that taxpayers do not benefit from the economies 
of cast iron pipe until it has served for a century or more, 
Nothing could be farther from the truth. 


The fact is that cast iron pipe saves money day by day as 
well as century by century. And here’s why. 


The maintenance cost of cast iron water distribution mains 
is far below that of other pipe materials—proved by reports 
from nearly 200 water works superintendents. 


The cost of cast iron pipe per service year (investment cost 
plus maintenance) is far below that of other pipe materials— 
proved by the records of 200 of America’s largest cities. 


Yes, today’s taxpayers get the benefit of these economies, 
through lower cost of maintenance, fewer street openings for 
repairs, and avoided replacements, otherwise necessary, if 
shorter-lived pipe were used. 


The known useful life of cast iron pipe is at least double 
Because of its all-purpose adapt- , ; : . : “ 
ability for service under ground the estimated life of other pipe materials used for water dis- 
oF wneee wanee, cost ton gape fe tribution mains. Cast Iron Pipe Research Association, T. F. 


available with joints for every 


requirement, as shown below. Wolfe, Research Engineer, Peoples Gas Blidg., Chicago 3. 















Bell-and-Spigot Joint— Mechanical Joint—now Flexible Joint—for river Flanged Joint—for 
the time-tried an standardized with in- crossings and other water steam, oil or gas 
standard for water and terchangeable parts. sub-aqueous installa- lines, generally used 
sewerage service. tions. above ground. 


CAST IRON PIPE 
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by Day—Century by Century! 
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FOUR of more than 50 
models of 
Gorman-Rupp Pumps 


Capacity in Gals. Per Hour with 


pump 15 ft. above water 


Total Midget Eagle 40-M 90-M 
Head (60 (120 (1080 (1600 
Ibs.) Ibs.) Ibs.) Ibs.) 


25 3960 11220 

30 ©=6.3840 10200 34500 76800 
40 3720 8400 33900 73800 
50 §=. 3300 6900 32700 69600 
60 2280 5100 30600 63000 
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xé MIDGET 
Un Lye 

vé GIANT 
for work 


You can lift it with one hand - you can 
put it on the toughest job you can find. At 
average heads the Gorman-Rupp “Midget” 
pump will handle 3000 gallons per hour 
and for longer time and less attention than 
any comparable pump. 


The Midget is the smallest of more than 
fifty models of Gorman-Rupp, self-priming, 
centrifugal pumps. 


It is easily carried from job to job -- weighs 
only 60 pounds. 


It is automatic self-priming - when the 
engine starts the water starts. 


It is non-clogging - will handle any muck 
or solids that will pass the intake strainer. 
It is economical -- pumps more per pound 
of pump than any other pump on the 
market. 
Other models will handle capacities up to 
125,000 gallons per hour. There is a size of 
Gorman-Rupp self-priming centrifugal pump 
to meet any pumping requirement. Our 
nearest distributors will send you one and 
let you be the judge. If it doesn't do a better 
job than any pump you have seen, return 
it at our expense. 


Write for further information. 


For Details call your nearest distributor. 


GORMAN-RUPP COMPANY 


(ene) 327 Bowman Street 











Mansfield, Ohio 


ADVANTAGES OF PRESTRESSED CONCRETE CYLINDER PIPE + NO. 2 


all. 


. j 


@ The Lock Joint Pipe Company is now prepared 
to supply Prestressed Concrete Cylinder Pipe in 
sizes from 16” to 84” diameter—and even larger— 
for high pressure pipelines. 

Prestressed Concrete Cylinder Pipe retains the 
fundamental principles of Lock Joint design in 
having a continuous welded steel cylinder with 
steel joint rings forming bell and spigot ends with 


a rubber gasket as a sealing element. The cylinder 


is lined with a substantial thickness o1 concrete and 


after proper curing is spirally wound with high ten- 
sile wire under tension. 

This method of design makes available pipe in 
all sizes for higher range of heads with the same 
economy of first cost and maintenance which Lock 
Joint Pressure Pipe has always effected. That’s one 
of the reasons you'll find Prestressed Concrete 
Cylinder Pipe an ideal product for your water sup- 
ply and distribution mains and oil or gas transmis- 


sion mains. 


A Hazen-Williams Hydraulic Slide Rule will gladly 
be sent upon request with our compliments. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. 0. BOX 269, EAST ORANGE, NEW JERSEY 
Denver, Colo. - Chicago, Ill. - Kenilworth, N. J. - Kansas City, Mo. - Rock island, Ill. 
Joplin, Mo. - Valley Park, Mo. - Cleveland, Ohio - Hartford, Conn. - Navarre, Ohio 


Lock Joint Pipe Company specializes in the manufacture and 
installation of Reinforced Concrete Pressure Pipe for Water 


SCOPE OF sawees| Supply and Distribution Mains of large diameter as well as 


Concrete Pipe of all types for Sanitary Sewers, Storm Drains, 
Culverts and Subaqueous lines. 
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THAT WASTES Easily portable, self-priming, fast-pumping 
NO TIME and completely automatic, a Homelite 


Gasoline-Engine-Driven Pump gets to a job and 


does its job with no waste of time or manpower, 





Let us give you a free on-your- 
job demonstration. Simply 
write us today. 


patable romes ¢ GENERATORS *« BLOWERS 


~* LITE CORPORATION 
PORT CHESTER, NEW YORK 
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TRANSITE 
SEWER PIPE 








Conservative estimates show that 
more than 25% of the contents of 
the average sewer line is infiltrated 
ground water. This means an un- 
necessarily heavy load on the treat- 
ment plant—a larger volume of 
sewage to be treated. 





Transite Sewer Pipe, however, 
provides the advantage of excep- 
tionally tight joints. These joints 
stay tight in service—effectively safe- 
guard against costly infiltration. De- 





A sewer pipe affect the size of a treatment 


plant? Yes—when you consider these facts: 


signers, taking the reduced load 
into account, can frequently figure 
on smaller treatment plants, effect 
substantial economies in buildings 
and equipment. Equally important, 
treatment costs are lowered. And 
plant capacity is conserved for 
future needs. 

But that’s not the whole Transite 
story. Installation of Transite Sewer 
Pipe is faster and more economical 
because Transite’s long, 13-foot 














Johns-Manvile TRANSITE SEWER PIPE 








“You mean 
we can plan on a 


SMALLER TREATMENT \ 
PLANT? 


“4 i 






lengths and light weight reduce 
handling costs. Fewer joints are 
needed, less time and effort are re- 
quired for accurate laying to line 
and grade. Because Transite has an 
exceptionally high carrying capacity 
(n=.010), flatter grades—or smaller 
diameter pipe—may often be used. 
And Transite’s asbestos-cement 
structure means high corrosion- 
resistance through the years. 


For details on Tran- 
site Sewer Pipe, write 
Johns-Manville, Box 290, 
New York 16, N. Y. 


JOHNS -MANVILLE 


PRODUCTS 
{ 
i 


A 
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Public enemy...on the way out! 


NE BY ONE, the enemies to public health are being 
( ) defeated. City ordinances condemn the obvious. 
City projects—backed by civic-minded officials—oust 
those evils that manage to stay within the law. 

High on the list of enemies to public health is garbage. 
Garbage in the pail on the back doorstep. Garbage in 
heaps on the city dump. 

And now—thanks to the vision and foresight of sani- 
tation experts—these eyesores and breeders of disease 
are on the way out. A new and revolutionary method of 
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garbage disposal, recognized and endorsed by sanitation 
authorities in hundreds of cities, combines and eliminates 
food and human wastes through one common channel— 
the existing sewer system and sewage treatment plant. 

The device which makes this method practical as well 
as possible is the General Electric Disposall*—a con- 
veniently installed kitchen appliance which shreds food 
wastes into fine particles and flushes them into the 
sewer system. And the Disposall does not interfere with 
present sewage works practicel 
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In operation in many cities today, the Disposall is 
an efficient friend of the housewife and a 
valuable asset to a clean, healthful community. 


proving itself 


QUESTIONS AND ANSWERS ABOUT THE DISPOSALL 
METHOD OF REMOVING GARBAGE 


1. Will Disposalls cause sewer system stoppages? 


Absolutely not! The Disposall shreds food wastes into 
such fine particles that they flow freely through pipe 
lines, without shoaling or settling. 

These wastes are actually finer, more water-buoyant 
and uniform than human wastes and other solids now 
flowing through your lines. They are ground in a con- 
trolled amount of cold water which congeals and “homo- 
genizes” greases into a form which will not clog sewer 


lines. 


2. Has the Disposall been thoroughly tested? 


Yes! More than ten years of testing in research labora- 
tories and a decade of practical use in several hundred 
communities have proved the Disposall to be an effec- 
tive sanitation device. 


3. Why is it necessary to eliminate garbage? 


Garbage is a public enemy—a menace to community 
health. There is only one way to combat it. And that is 
to eliminate it immediately—before it has a chance to 
attract flies, rats, and other carriers of disease. The 
garbage can is a Pandora’s box of germs—as dangerous 
to public health as the outhouse of yesterday. 


Disposall sounds the death knell for the garbage can 
as surely as modern sewer systems solved the unsanitary 
conditions of another era. Food waste is as dangerous as 
human waste. Both are odorous, decaying matter. Both 
should be dissipated—removed—on the spot. And the 
modern sewer system offers unseen transportation for 
hoth wastes. 


4. Will the volume of sewage flow be increased? 


Even if every home used a Disposall, the volume of 
sewage flow would be increased less than two per cent. 
Not for many years will the number of Disposalls in 
your community become large enough to add appre- 
ciably to the loading on the treatment plant. 


Although the addition of food wastes to the sewage 
flow will increase the solids and organic loading on the 
plant, many plants will be able to handle this gradual 
increase in loading for some time to come. Others can 
be expanded when necessary. 


5. Do communities need sewage treatment plants? 


Sewage treatment plants are a vital safeguard for public 
health—whether or not Disposalls are used. An impor- 
tant contribution that Disposalls make to the welfare of 
the community is that they provide further incentive 
for the building of these much-needed plants. 


6. Are there any other questions you would like to 
have answered? 


Further information about the Disposall is available, 
and will be furnished you upon request. We shall be 
happy to answer any specific questions you may care to 
ask. Simply write to Department WSW1246, Appliance 
and Merchandise Department, General Electric Com- 
pany, Bridgeport 2, Conn. 




















The General Electric Disposall shown installed in the 
General Electric Sink. Food wastes are scraped into 
drain opening and safety cover placed in position. Cold 
water is then turned on, starting the Disposall operation. 
Food waste is shredded and flushed away automatically. 


©) Disposal 


#TRADE-MARK REG 


CONVERTS FOOD WASTE TO SEWAGE—ELIMINATES “GARBAGE” 


J. S. PAT. OFF, 
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How much does it cost 
to make a Pump? 


It costs a lot of money to make any 
pump—especially if you want to be a 
leader, not a follower, and to build a 
pump so efficient, so dependable that it 


will be second to none. 


You pay the expense of maintaining 
laboratories for product 


well-staffed 
investigation and research—for contin- 


vous search for high efficiencies, better 
the thorough 


applications—and for 
testing of your finished product. 


- You pay the expense of providing 
production facilities and techniques; 
you pay for new materials, new meth- 
ods which, with the cost-reducing 
benefits of mass production, assure 
your customers of greatest satisfaction. 


Finally, you've the problem of making 
» it easy for your customers to reach you 

for sales, service and consultation; you 

must network the country with distri- 
bution centers manned by experts. 


Yes, all this costs a lot of money. 
No wonder, then, that there are so few 
pump manufacturers with this valued 
background. Among them, Fairbanks- 
Morse is an unquestioned leader in all 
phases of liquid-moving service .. . 
For all pumping problems, first see your 
Fairbanks-Morse dealer or call at the 
nearest Fairbanks-Morse branch office. 
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Original Woodcut by Lynd Ward 


Fi is probably cold comfort to a construction crew, 


on a winter morning, to realize that the cast iron supply line 
they are installing will bring needed protection to the safety and 


health of a community. 





Long range planning for adequate 


water supply logically includes 
long-lived cast iron mains. Their 


reliability and low annual cost are 
proved by century-old pipe, still in 


| service, even though made without 
ee v. S PIPE & FOUNDRY CO... | benefit of the improved methods by 
General Offices: Burlington, N. J. 


Plant and Sales Ofices throughout which U. S. Cast Iron Pipe is produced 
‘ 








in our modern plants. 





WATER & SEWAGE Works, December, 1946 














Royer turning sludge into 
fertilizer and profit dol- 
lars at Ley Creek Sew- 
age Treatment Plant, 
near Syracuse, N. Y. 







Simplicity itself is the process of converting 
sewage sludge into fertilizer and in turn into 
profit dollars with the Royer Sludge Disinte- 
grator. The labor is actually less than that re- 
quired for the wasteful practices of incinerating 
or burying the sludge, as all the operator has 
to do is shovel the sludge cake into the hopper. 


The Royer also converts the cost of sludge 
disposal into a steady dollar return. The value 
of sludge fertilizer has become universally rec- 
ognized during recent years. Sewage treatment 
plants with Royers report an active demand for 
their fertilizer among growers of food crops, 
florists and nurseries. Any seasonal surplus is 
used in the city parks. Fertilizer produced with 
Royers is sold under various trade names by 
sewage plants in all parts of the nation. 









The Royer is a sturdy, inexpensive machine 
with assured trouble-free operation. It readily 
handles sludge cake with a moisture content 
up to 51%. In one operation the sludge is thor- 
oughly shredded, mixed, aerated and further 
dried. Trash is automatically eliminated. The 
Royer discharges onto piles or into trucks an 
effective, ready-to-use fertilizer; reduced to a 
size that most readily yields its nutritive ele- 
ments to plant growth. Enriching chemicals 
may be added during the shredding operation 
to make a high strength fertilizer. 


Twelve models—electric motor, gasoline en- 
gine or belt-to-tractor driven. 


Write for our “Sewage Sludge Utilization 
Datalog.” It shows how you can profit from 
the production of sludge fertilizer. 











ROYER FOUNDRY & MACHINE CO. 


170 PRINGLE ST., KINGSTON, PA. 
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marking the course... 


AS the channel marker safeguards the advance of ships through 
harbors and rivers, so do the findings of the pioneer research chemists 
provide “sure passage” for advancing industry. 

Pioneering in electro-chemical product development, Niagara has } 
helped to chart many new courses by which various industries are 
going forward. In addition to producing Caustic Potash, Carbonate 
of Potash and Liquid Chlorine for the first time in America, Niagara) 
has consistently led in adapting these materials to new uses. | 

The specialized “know-how” and experience Niagara has gained) 
in this work are the basis of the alert and progressive product servicel 
which Niagara offers to its customers throughout industry. 


Niagara Alkali Company, 60 East 42nd Street, New York 17, N. Y,j 


AN ESSENTIAL PART OF AMERICA'S GREAT CHEMICAL ENTERPRISE) 


, é 
aa if 
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: 
CAUSTIC POTASH * CAUSTIC SODA © LIQUID CHLORINE * NIAGATHAL| 


CARBONATE OF POTASH PARADICHLOROBENZENE 




















Nowhere is chemical control more vital than in to- 
day’s water and sewage plants. Upon the purity 
of drinking waters ... upon the proper treatment 
of wastes ... public health depends. The plant 
chemist working with the precision tools of his 
profession is the guardian of the community he 
serves; every test and every analysis he makes 
must be done with unerring accuracy. 


For certainty in such responsible work, depend en 
B&A Reagents, 


These high purity products of General Chemical 
Company’s Baker & Adamson Division are chemi- 


REAGENTS 





CERTAINTY 





cal micrometers for your most exacting analyses. 
They are made to the decimal-point accuracy of 
A.C.S, standards .. . and are backed by all the 
specialized skills and science B&A has developed 
in 64 years of “setting the pace in chemical purity: 
Extensive stocks of B&A Reagents are carried 
at the Company’s own chain of regional ware- 
houses from coast to coast.* Use the one nearest 
you to fill your reagent needs, By telling the B&A 
Technical Serviceman your month-to-month re- 
quirements he can plan with you in building these 
local stocks to supply you quickly . .. conven- 
iently ... whenever you call. 


CHEMICAL CONTROL 


on BAA Reagents 


Do you have this 
200-page catalog? 


If you buy or 
specify industrial 
laboratory re- 
agents, you will find the 200-page 
book of B&A products an invalu- 
able guide to 1,000 quality chemi- 
cals. For free copy, make request 
on business letterhead to nearest 


B&A office below. 


GENERAL CHEMICAL COMPANY 


BAKER & ADAMSON DIVISION 


mmm == 40 RECTOR STREET, NEW YORK 6, N. YS === ==" 


Sales and Technical Service Offices: Albany* 
Charlotte* © Chicago* °¢ 


Buftalo* 


Los Angeles* 


FINE CHEMICALS 
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SETTING 


Cleveland* ¢ 
Minneapolis * New York* ¢ Philadelphia* °¢ 
San Francisco* * Seattle * Wenatchee (Wash.) 


Denver °* 


e Atlanta © Baltimore © Birmingham* ¢ Boston ® Bridgeport 
Detroit* °¢ < 

Pittsburgh* ° 
¢ Yakima (Wash. ) 


Kansas City 
St. Louis* 


Houston ®¢ 
Providence °¢ 


In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited * Montreal* ¢ Toronto* ¢ Vancouver* 


THE PACE IN CHEMICAL 


PURITY 


SINCE 1882 


* Complete stocks carried here. 
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UNWINDING FLEXIBLE = SS 
ROD FROM ROD REEL ~~ pai \r 


With Flexibles you can get right to work-——~ 


LAGING THE ROD GUIDE 
IN THE MAN-HOLE 


on any pipecleaning job — no delays. 
Flexible Rods are always in order when 
wound on the rod reel. With rod reel 
mounted on your truck the rod is re ady 









Fewer dig-ups are necessary when Flex. 
ible Sewer Rods are used. Flexibles work 
efficiently through man-holes reducing by 
50% the number of dig-ups usually re 
quired. Flexible methods eliminate the 


for instant use. Saves time — easier 
to handle. 



















hard unsanitary part of the job. 


E OF THE MANY TOOL 
ACHMENTS FOR ROD 


The cork screw illustrated here, 
gf whether turned by hand or 
-powered by Flexible Power 
Drive, cuts roots from pipes 
quickly and easily. In fact, a 
few men can clean more than 
2,000 feet of pipe per day with 
Flexible Equipment—more than 
an entire crew can do by 
using old outmoded methods. 






V. ~ 
KOTOR POWER DOES THE 
WoRK . §. CUTS THROUGH 
< OBSTRUCTIONS 


Sturdy Flexible “Power Drive” simplifies 
pipe cleaning jobs by rotating the Flex- 
ible Rod so it bores right through heavy 
seldom necessary to tear up city streets deposits of sand, roots and obstructions 
to clean pipes when you use Flexibles. ‘ at 5 times the speed possible by hand 
Write for illustrated Flexible catalog. turning. 









..» THAT'S ALL IT 
TAKES TO DO THE JO 


Flexible Standard City Sets bore 
through pipe stoppages quickly. It’s 


855 Board of Trade 41 Greenway St. 
Bidg., Chicago 4, 111. Hamden, Conn. 


228 W. Broad St., 147 Hillside Ter., 


Columbus 8, Ohio Irvington, N. J. 
1624 Marmon Place P.O. Box 694 
Minneapolis 3, Pittsburgh 
Minn. 

401 Broadway, 
P.O. Box 165 New York 13 
Atlanta 

29 Cerdan Ave., 
P.O. Box.447 Roslindale 31, 
Lancaster, Texas Mass. 
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CLAY PIPE PROVIDES . 





Safety factor 


IN INDUSTRIAL EXPANSION 


Far-Sighted Planners of new industrial 
plants play safe when they specify Clay 
Pipe, because they can depend on it to 


safely carry any industrial waste...no 
matter to what new products or processes 
the plant may change over at some future 
date. The use of Clay Pipe is imsurance 
against expensive plant shut-downs likely 
to be caused if corroded or decomposed 
sewer and drain lines must be dug up and 


replaced. 


Clay Pipe’s hard, tough texture 
resists the attacks of acids, chemi- 
cals and all types of industrial 
wastes. This dependable material is 
so completely inert to corrosion that 
it was a necessity in building fume- 
carrying ducts and waste disposal lines at 
the Oak Ridge atomic bomb factories! 
You’re taking no chances when you 


specify “Clay.” 


For information about Clay Pipe, write to: 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
111 W. Washington St., Chicago 2, Ill. 
522 First National Bank Bldg., Atlanta 3, Ga. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 
571 Chamber of Commerce Bldg., Los Angeles 15, Calif. 
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A PERFECTLY DESIGNED TANK VENT 
VALVE IN FULL OPEN POSITION WiLL 


FLOW MORE THAN AN OPEN NIPPLE. 


























Good design channels the flow to smooth Excess turbulence friction and 
streamlined exit back pressure are present due to 
angularity of design. 


TROUBLE WITH TURBULENCE? 


Theoretical argument or 


catculation to the contrary, a perfectly designed tank vent valve, 


when installed on an open nipple, will ease the exit conditions of 
flow of the nipple so as to increase its actual flow capacity. Scien- 
tiie flow tests have proved that the combination of such a valve and 
nipple will flow more than the open nipple alone. By installing a 
venturi type nozzle instead of a nipple, entrance conditions of flow 
to such a valve will be greatly eased. Under these conditions the 
flow capacity of the valve is further increased. 


\dditional engineering data and other pertinent information about 
vent valves, tank fittings, etc., will be found in Varec’s new P-7 
Ca alog, a 200-page volume packed full of practical experience and 
ound technical knowledge. 


First in a series. 





“Varec” Testing Laboratory includes what we believe to be one 
ot the largest and most up-to-date capacity finding apparatus in 
existence. It accurately determines pressure loss and flow ca- 
pacities up to 500,000 cu. ft. of air per hour. It is here where 
«reat engineering studies have been made. 


It is the sincere belief of the Vapor Recov- 
ery Systems Company that “Varec” ap- 
proved Streamlined Tank Vent Valves with 
expanding passageways and patented hyp- 
erbolic inner valves more nearly approach 
this degree of turbulent-free perfection 
than other possible designs. Illustrated 
here is the “Varec” approved Pressure Re- 
lief and Vacuum Breaker Valve with Flame 


Arrester. Fig. No. 58C. 


THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON CALIFORNIA U. S. A. 


NEW YORK CITY — CHpeASS. ILL. — CLEVELAND, OH!IO — HOUSTON, 
EXAS — TULSA, LA. 
Agencies Everywhere, "Gctte Address VAREC COMPTON (all Codes). 





Reprints of this ad jor departmental discussion may be obtained from “Varec”, Compton, Calif. 
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D Sanitation HTH gets 
results at Kennett Square Water rWorks—thet’s why Mr. 
Regester always has it available for all-around sterilizing 
and for removing objectionable algae deposits. Mathieson 
liquid chlorine for chlorinating both raw and filtered water 
is another Kennett Square safeguard—“‘it’s economical, too” 
says Mr. Regester. At this progressive water works, they 
also very wisely use Mathieson PH-Plus to maintain a 
constant pH. 

Free to water works men is Mathieson’s “Hypo-Chlorina- 
tion of Water.” This 80-page illustrated booklet discusses 
all standard sanitation practices; it also shows how Sani- 
tion HTH is used in emergencies ... in treating filters... 
in controlling algae...in sterilizing new mains. Simply 
send in your request, and this highly-informative booklet 
will be mailed to you. THE MATHIESON ALKALI WORKS 
(Inc.), 60 East 42nd Street, New York 17, N. Y. 


athieson 


Sanitation HTH ... Liquid Chlorine ... Chlorine Dioxide... PH-Plus (Fused Alkali)... Caustic 
Sodo...Soda Ash... Bicarbonate of Soda... Ammonia, Anhydrous & Aqua... Dry Ice 
.- Carbonic Gas... Synthetic Salt Cake... Sodium Chlorite Products ...Sodium Methylate 
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New Jamaica Plant Specifies 


Everd is for Rugged Service 


Tuis 20-foot inclined revolving disc screen with rience that these copper-silicon alloys possess ex- 
cone and disc of slotted Everdur* plates,can handle ceptional resistance to the extremely corrosive 
65 million gallons of sewage in 24 hours. conditions of sewage service . . . that they machine 

Two of these screens, designed and installed by readily and may be formed, forged and welded. 
Krajewski-Pesant Mfg. Corporation, are in service It is this unusual combination of properties that 
at the Jamaica Sewage Treatment Plant of the City dictates the use of Everdur where operating re- 
of New York, removing solids and flocculent ma- quirements are most severe. For detailed informa- 
terial to prepare sewage waters for subsequent tion, write for Publications E-11 and E-5. sons 
activation. *REG. U. S. PAT. OFF. 

In selecting time-tested Everdur for this rugged 


service, the manufacturers knew from long expe- Aaah A 
sone 


Where Everdur Serves in 
NEW JAMAICA PLANT... 


In four grit ejectors: Everdur for gate slides and cylinders, COPPER-SILICON ALLOYS 
piston rods, valve stems, bolts and nuts. 
In 5 hydraulic sluice gates: Bolts, facing strips, and THE AMERICAN BRASS COMPANY 
other mounting parts. Also copper-silicon alloy 44-inch General Offices: Waterbury 88, Connecticut 
diameter operating stem. Subsidiary of Anaconda Copper Mining Company 
In two inclined 20-foot diameter revolving disc screens: In Canada: ANACONDA AMERICAN Brass LTD., 
Slotted Everdur plates for cone and disc. , New Toronto, Ont. 
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DOUBLEX SIMPLEX PIPE 
for High | oe Sonata 


Doublex Simplex Pipe is the outgrowth of two 
major developments — pipe cast centrifugally in 
sand lined molds, and the development of a satis- 
factory joint embodying the stuffing box and gland 
principle. This pipe is ideal where flexibility, high 
strength and corrosion resistance are desired, and 
where a joint that is leak proof under high pres- 
sures is required. 

This joint can be supplied for all sizes of Mono- 
Cast Centrifugal Pipe (3’ through 48’ diameter). 
The Doublex Simplex joint is easily and quickly 
made. The accompanying pictures illustrate the 
method of making it up. (1) Shows pipe in place with 
materials and tools necessary for making the joint 
—the rubber ring, the gland, bolts, a bucket of 
soapy water to serve as a lubricant, a brush and a 
wrench. (2) The length of pipe has been moved 
into place, and lubricant is being applied to the 
ring. (3) The ring is seated in socket. (4) Bolts are 
inserted and tightened by hand. (5) Final tightening 
is with the wrench. (6) The completed leak-proof 
joint. 

Write for catalog of Mono-Cast Doublex Simplex 
Pipe and Fittings. 


_Aaaiion 
CAST IRON PIPE 


Cm an 
‘at 


BIRMINGHAM 2, ALABAMA 
Chicago Minneapolis Kansas City Los Angeles New York 
Cleveland Dallas Houston San Francisco 
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The ¢ ORIGINAL stl PREVENTIVE 


Dearborn Chemical Company 
Dept. Y, 310 S. Michigan Ave., Chicago 4, IIl. 
New York + Los Angeles + Toronto 
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HOSPITAL INSTALLATION SHOWS DIVERSITY 

















CUBICLE CONTROL CENTER APPLICATIONS 














“3C" Standard Cubicle Contro] Centers have 
proven their merit in many Municipal Water 
Works and Sewage Treatment Plants. Their 
neat, compact, uniform appearance has won 
favor in every installation. The installation 
above indicates that these same advantages 
also apply to commercial and industrial 
applications where water supply control 
is required. 


This particular hospital installation for a large 
eastern institution provides control for two 
40 H. P., 216-volt, 3-phase, 60-cycle Cold Water 


Pump Motors, two 3 H. P. Across-the-line Com- 
pressor Motors and also Gauge and Control 
Cubicle. All cubicles have 12” flood space, 
dead front construction, easily removable back 
panels and removable plates on both sides for 
continuous bus-bar installation and inter- 
connecting control wiring. Provision for locking 
protects controls against tampering. 


Matching cabinets are always available, 
should additional control be required, assur- 
ing a neat, uniform appearance. 


Write for “3C” Bulletin 9900, giving complete information on Clark Cubicle Control 
Centers—including overall dimensions and tables for selecting proper equipment. 


_ 


\. 9 © 


THE CLARK CONTROLLER CO. 


EVERYTHING UNDER CONTROL 


1146 EAST 152nd ST., CLEVELAND 10, OHIO 
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Because of its unique side wedging action, the dises of a Smith 





Gate Valve are not expanded laterally until after they have com- 
pleted their travel ‘and fully cover the ports. Termination of the 
discs’ travel and fisher turning of the valve stem actuates the 
wedges and expands the discs. In opening, the action is reversed, 
the wedges are fully released before the discs commence to travel 
to-an open position. 

Smith Gate Valves are made in all types and sizes for manual, 
hydraulic cylinder, or motor operation and for low— medium — 


high pressure services. 


FIRE HYDRANTS 
GATE VALVES 


TAPPING SLEEVES AND VAL 
WATER SERVICE BRASS GOODS EAST ORANGE, NEW JERSEY 
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NO BREAKS-- 





fz TO SEE WHAT WOULD HAPPEN, this 80’ 
length of 6” cast iron pipe was set up on trestles 
ond the five sections were joined with Tegul- 
MINERALEAD. 100 Ibs. water pressure was turned 
into the line and trestles were removed allowing 
the line to sag to a deflection of 7’4” at the center 
of the inverted arch. 


Treat any self-respecting line this way and 
you're asking for trouble. In this case,without any 
attention, the leaks took up in a short time, demon- 
srating the sort of good joints you get with 


Fale 


Comes in easy-to-handle 10 Ib. ingots. 
Unaffected by moisture, it can be stored in the 
Open unprotected without fear of rain, snow 
or flood. 

Cannot be ‘shaken down" by jolting as it 
journeys from our plant to your job. It melts, 
pours and sets quickly; needs no skilled labor, 
caulking or deep bell holes. 

Thiokol base reduces initial leakage and 
helps along quick sealing of any leakage that 
might possibly develop later. And joints offer 
super resistance to mechanical and thermal 
shock. 

















4 

















All this deflection.....and 


NO LASTING LEAKS 







Drawing made from 
photograph of test line. 






















Later the line was straightened out and the leaks 
again took up. (No caulking.) 


Surely no further comment is needed, except to 
suggest that this same compound in your bell and 
spigot lines may save you much trouble and 
expense after those lines are buried in terra firma. 


Write for complete information—or contact an Atlas 
representative at the nearest listed branch office. 



















PRODUCTS COMPANY OF PENNA. 


MERTZTOWN PENNSYLVANIA 
*ATLANTA 3, Ga., 452 Spring St., N. W. NEW YORK 16, N. Y., 280 Madison Ave. 
*CHICAGO 1, III., 333 No. Michigan Ave. PITTSBURGH 10, Pa., 4656 Old Boston Rd. 


*DETROIT 2, Mich., 2970 W. Grand Blvd. ST. LOUIS 8, Mo., 4485 Olive St. 
THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 
DALLAS 5, Tex., 3921 Purdue St. *HONOLULU 2, Hawaii, U.S.A., Lewers & 
e 2 Colo., 1921 Blake $ Cooke, Ltd., P.O. Box 2930 
SUES 5, Sele., vote tage *SALT LAKE CITY 11, Utah, 925 S. 6th West St. 
*KANSAS CITY 2, Kan., 1913 Tavromee Ave. SAN FRANCISCO 7, Colif., 115 Townsend St. 
*LOS ANGELES 12, Col., 172 S. Central Ave. 







*SEATTLE 4, Wash., 1252 First Avenue, S. 


IN CANADA: H. L. BLACHFORD, Limited, 977 Aqueduct Street, Montreal, P. Q. 
*Stock carried at these points 






* 
71.3 Miles of 
54-in. spiral reinforced concrete 


high pressure pipe being installed 


for San Diego Aqueduct in a sec- real San Diego Aqueduct 


tion near Winchester, Calif. 


— construction without use of Technical information on concrete pipe 
critically scarce materials was a pri- will be furnished without obligation by this 

mary requirement for the 71.3 mile gravity Association or any of its members. (List 

flow aqueduct now being built to avert a of members on request.) 

water shortage in San Diego, Calif. 


Reinforced concrete pipe in sizes rang- 
° f ° 6-3 LD b ° Construction of this 71.3 mile San Diego Aqueduct is 
ing trom 48-in. to 96-in. I.D. are eing under the supervision of Capt. Alden K. Fogg, Public 


used to meet this reqéirement. Works Officer, 11th Naval District. He is assisted by 
Comdr. R. D. Thorsen, Resident Officer in charge of con- 


The durability, efficiency and econdémy of struction; O. H. Lillard, office engineer; Lt. Comdr. F. M. 
— . . . . Hines, northern division, Lt. D. A. Gray, southern division, 
concrete pipe for water lines, land drain resident officers. R. B. Ward, Senior Engineer of the U. S. 


age, irrigation and sanitary sewers has been Bureau of Reclamation is consultant on the site. 
demonstrated for more than fifty years. 


AMERICAN CONCRETE PIPE ASSOCIATION 


228 NORTH LA SALLE STREET CHICAGO 1; ILLINOIS 
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‘ EXPERIENCE Or 
WATERWORKS ENGINEERS 


points the way to low cost dependable 
power for new pumping stations! 


Two Climax R81 Engines Direct Connected 
to High Pressure Centrifugal Pumps. Waterworks, 
Aurora, lil. 


Climax R8I Engine Direct Connected to 200 
H.P. Motor Driven Pump. Waterworks, Dubuque, lowa. 


Pyare ENGINES are used to supply de- 
pendable power—at a moment’s notice — 
during purchased power outages. Also to keep 
down maximum demand charges during emerg- 
ency periods of peak water consumption. In 
many plants Climax engines are used as the 
source of primary power because of their ex- 
tremely low maintenance and economy of oper- 
ation on natural or by-product gas, as well as on 
butane or gasoline. 
* . * 
' — —— BEFORE APPROVING NEW INSTALLATIONS CONSIDER 
Three Climax R61 Engines Direct Connected to Vertical Turbine Roses Through CLIMAX ENGINES—There are 4, 6, 8 and 12 cylin- 
Right Angle Gears. Dwight Street Pumping Station, Chicopee, Mass. der, 4-cycle types. For complete in 
formation and specification 
bulletins, write Climax 
Engineering Company, 
Clinton, Iowa. 


ENGINE * 


_ : G 
Ompa®™ 
One of two R4I Engines with Pressure Regulators Direct Connected to Cen- » mpR 
trifugal Pumps. Douglaston Pumping Station, Queens, New York. . 
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Thread pipe with 
almost automatic 
speed and ease... 


RriFEaib 
No. 65R 









@ Top speed in threading 1” to 2” 
pipe — and least monkey business 
getting ready — that’s the self- 
contained No. 65R, widely popular 
Extra convenience everywhere. Workholder gauge- 
. it stands up! 

plate turns instantly to size—only 
1 screw to tighten on pipe, no bushings to bother 
with. High-speed steel chasers set to size in 10 se- 
conds, cut smooth perfect threads as if steel pipe 
were made of lead. You enjoy using this durable all- 


steel-and-malleable No.65R—at your Supply House. 


Millions of RIFID 


Tools in use 





he a Rae 
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You cut pipe fast, 
easily and clean 
with this 
efficiency-balanced 


RIiEID 


PIPE 
» CUTTER 


a * 













@ Nothing short of a motorized ma- 
chine gives you as quick pipe cutting 
with as little work as this improved 
rRimeaip. It “feels” efficient when you 
pick it up. Its new balanced malle- 
able frame and thin-blade tool-steel 
wheel assure true cuts, almost burr- 
free — and fast — with surprisingly 
small muscular effort. Five factory- 
tested sizes meet your needs to 6” 4-wheel 

pipe. Save time—ask your Supply “¥“#ers to 4"for 


“ fast quarter 
House for the Rimaip Pipe Cutter. turn cutting. 






The Ridge Tool Company 
Elyria, Ohio, U.S. A. 




































In FAIRPORT 


NEW YORK 


Theyre from Missouri! 































“Carborundum” and “Aloxite” are registered trademarks which indicate manufacture by The Carborundum Company 
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HE water filtration system in Fairport had 

proven unsatisfactory Installed in 1923, 

it was up for repair in 1933 and again 
in 1941. Metal parts such as laterals, spray 
nozzles and manifolds corroded. Spotty back- 
wash resulted. Replacement was inconven- 
ient and costly. 


Officials knew of the claims for ALOXITE 
aluminum oxide porous plates. They also 
realized a good way to check these claims 
was to make a thorough investigation of an 
installation in operation. That is the straight 
“show us” thinking behind their inspection 
of the system in neighboring Lyons. 


Facts and figures presented a convincing 
story. ALOXITE plates provided trouble- 
free operating efficiency and economy in 
Lyons. And, today, they are duplicating their 
success in Fairport. Backwashing is uniform 
over the entire area of the two 8’ x 18’ beds 
each with a-capacity of % MGD. The cor- 
rosion problem is licked. Not the slightest 
difficulty is anticipated. 

If you are planning to modernize or build 
a new plant, we suggest you follow the ex- 
ample of Fairport. Look over an installation 
of ALOXITE plates. If that is not possible 
or practical, let us recite the experiences of 
dozens of installations. Their number is ex- 
panding rapidly. One of our technical staff 
will be glad to discuss details at your invita- 
tion. Write Dept. O-126, The Carborundum 
Company, Refractories Division, Perth Am- 
boy, New Jersey. 
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Underdrain Plates 


By CARBORUNDUM 


TRADE MARK 
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PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, PA., 3412 NEVILLE ISLAND—DES MOINES, IOWA, 9313 TUTTLE STREET 
NEW YORK, ROOM 915, 270 BROADWAY - CHICAGO, 1216 FIRST NATIONAL BANK BUILDI 
DALLAS, 1217 PRAETORIAN BUILDING + SAN FRANCISCO, 619 RIALTO BUILDING 


CRATTT GE CoO CIDST AO ATITe eoNrrery 
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Joined the Zaay way to stand 4 conditions 
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Dresser Couplings protect against 
damage from pipe movement 


eemonerteeee 
. ~< . ct ee — . 
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ay heave 

#& Colorado 

ovement is 

1armlessly absorbed by theAlexible Style 38 
Dresser Couplings you sg here. 

Whether your pipe-ljffe runs over a moun- 
tain or under a rif¥er, across country or 
under city streets fDressers always give the 
same dependabfe, bottle-tight protection. 
Easy to instal¥ they stay tight despite earth 
movement, emperature expansion and con- 
traction, Znd pipe misalignment. 

ested Dresser design and the resili- 

of specially compounded rubber gas- 
contribute to long, trouble-free service. 
rite for details of these widely preferred 


pipe joints. 





; a 2 . 7 * * 

— a8 yeh tie,— “ree ~~ =f DRESSER MANUFACTURING DIVISION, BRADFORD, PA. 
or cy Ae, ce e Soke al Houston Office and Warehouse, 1121 Rothwell St., Sec. 16, 
supply ae 5 Mey Houston, Texas. In Canada, Dresser Manufacturing Co., 
endable é' : ' | Ltd., 60 Front St., West, Toronto, Ontario. 
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DRESSER 


ONE OF THE DRESSER INDUSTRIES 
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Naturally, some Diesels are tougher than 

others. It’s no accident. Here are three of 

many reasons why Cooper-Bessemers of every 
type — for stationary, marine or mobile service 

— offer exceptional stamina and extra-long- 

range efficiency for years of dependable low 

cost power. 

l. Pistons, liners, heads, frames and bases 
are made not of ordinary cast iron, but of 
Meehanite Metal with its greater strength, 
superior wear-resistance and freedom from 
hidden defects. 


2. Vital main and connecting rod bearings are 
the precision - machined, interchangeable 
type. far superior to ordinary hand-fitted 
bearings. Extra large bearing areas like- 
wise contribute to exceptional bearing life. 


3. Stress analysis and unusually intensive 
fatigue testing guides the metallurgy and 
design of parts subjected to repetitive 


New York Washington Tulsa Dallas 
St. Louis Houston Los Angeles 
Calmes Engineering Company, New Orleans, La. 
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stresses. Endurance limits have been tre- 
mendously increased. Premature or un- 
expected fatigue failures are a_ rarity 
throughout the long life of Cooper-Bessemer 
engines. 


No, it’s no accident that Cooper-Bessemer 
Diesels are exceptionally tough! The three 
reasons touched on here are typical of a great 
many contributing factors. And the end result 
is always the same — years of dependable 
power at a cost that stays low. 




















“lhe 
Cooper-Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 

















—— LOO women 
camped on bis doorstep 








It really wasn’t his fault. 


An accident entirely beyond the water company’s 
control had deprived them of the use of one of 
their wells. More water was desperately needed, 
so the superintendent turned to a well which had 
been abandoned several years before because of 
the high manganese content of the water. 


The following Tuesday his office was crowded 
with women waving sheets, towels, pillow cases 
and what the department stores describe as inti- 
mate garments—all spotted and stained by the 
manganese. 


The company sent out a hurry call for Calgon*, 
and a representative rushed to the scene. On-the- 
spot tests showed that Calgon would eliminate 
the trouble even when hypochlorite was being 
used as a bleach in laundering operations. Feeding 
was, therefore, begun immediately. 





After the next wash-day, only two complaints 
were received, and they turned out to be in regard 
to the previous week. 





Normally, Calgon is used in threshold treatment 
in concentrations of 1 to 10 ppm. In these con- 
centrations it controls manganese as well as iron, 
corrosion, prevents scale, eliminates “red water” 
and stabilizes water after lime softening. Hundreds 
of major supply systems in all parts of the United. 
States and in some foreign countries find it 
profitable to use Calgon regularly for one or more 
of these purposes. 


We will be glad to tell you exactly what Calgon 
can accomplish in your own situation. 


*T. M. Reg. U. S. Pat. Of. 














rey calgon, inc. 


BUROCAIN A SUBSIDIARY OF HAGAN BUILDING 


CALGON HAGAN CORPORATION PITTSBURGH 30. PA 
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Wanual de 
INGENIERIA 
SANITARIA 























1947 EDITION NOW IN PREPARATION 








for the 


LATIN AMERICAN 


MARKET 


Second Annual Edition 


The 1946 edition of this new Reference and Data Catalog, 
specializing in water and sewage field, was given an ep. 
thusiastic reception by Latin American engineers, public 
officials and equipment and supply distributors. 


CULTIVATE THIS EXPORT MARKET 


Water supply systems are being increased and improved, 
Particular attention is being given to areas along strategic 
highways; around airports and shipping centers. Manufac- 


turers of supplies and equipment to serve water and sewage 
fields will find this export market worth cultivating. 


SPECIALIZED COVERAGE 


Use this publication to place your advertising message in the hands 
of these important men without paying for waste circulation. 


WATER WORKS SUPERINTENDENTS 
CONSULTING ENGINEERS 
MANAGERS OF UTILITY COMPANIES 
EQUIPMENT DISTRIBUTORS 


Manual de INGENIERIA SANITARIA is designed 
to serve as a practical Reference and Data book 
for the men in Latin America charged with the 
problems of water supply and sanitation. It is 
printed in Spanish and offers access to one of 


SANITARY ENGINEERS 

CHEMISTS 

PUBLIC OFFICIALS 

CIVIL ENGINEERS and CONTRACTORS 


greatest potential markets in the world today. 
The Manual is comparable to the English edition 
of the Reference and Data issue of Water & 
Sewage Works. It is a handbook of informative 
data and a buyers’ guide. 


CCA Circulation 3,369. 
Write for details. 
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SIMPLE AND COMPACT 
yet Reliably Strong and Tight 


CHAPMAN 


DOW DISC-ARM PIVOT VALVE 


Proved in a quarter of a century’s service, Chapman’s Dow 
Disc-Arm Pivot Valve—the improved type of butterfly valve— 
stands out for its reliable strength and tightness. Note how, by 
applying the operating force to the proper point, the deflection 
is taken out of the lower half of the disc. 


Send for Bulletin No. 40 which contains complete engineering 
data and recommendations. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 


Approximate discharge 
to be anticipated through 
a pivot valve under the 
head available at valve 
inlet. 
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COMING! 


Water Supply Developments of the Year— 


An Annual Review 

Has for a number of years been a feature of the Janu- 

ry number of Water € Sewage W orks. For the year 

1946 the review is being developed by the _President 

¢ the Am. Water Works Association, a contributor re- 

yizing no introduction to the readers of this magazine 

who have enjoyed reading earlier contributions from— 

: WENDELL R. LADUE, Chief Engr. & Supt., 
Dept. of Water & Sewerage, Akron, Ohio 


Developments of the Year in the 

Sewage and Industrial Waste Field 

Is also an Annual Review regularly featured in the 

February number of Water € Sewage W orks. For the 

vear 1946 the review is being developed by the Presi- 

dent of the Federation of Sewage Works Associations, a 

writer of top ability at factual reporting and commenting 

ina lucid and interesting style— , 

‘ FRANCIS S. FRIEL, Cons. Engr., 
Albright and Friel, Engrs., Philadelphia, Pa 


“Cathodic Protection Experience on a 
Steel Water Supply Main” 


Is a story of maintenance experience in connection 
with the important 8.25 mile Bonita Pipe Line of_ 28 
inch steel pipe serving as # transmission main for San 
Diego, Calif. Experiences with, and results from Cathodic 
protection of their 8 mgd. pipe line since 1942 are espe- 
cially significant. As the result of a careful study, find- 
ings With respect to location, characteristics, methods of 
installation and operation, and the maintenance and re- 
newal of anodes, make possible a number of specific 
recommendations which comprise a general guide of value 
to those considering, planning or now operating Cathodic 
protection systems on pipe lines. This contribution comes 
fom Fred D. Pyle, Hydraulic Engr. of the San Diego 
Water Dept. The author of the report is— 

E. C. ROGNESS, Cathodic Protection Engr., 
San Diego (Calif.) Water Department. 


“Corrosion in Vertical Turbine Pumps” 

May be caused by galvanic action water line corrosion, 
carbon dioxide, or stray currents, but, whatever the 
cause, it is costly. Both the problem and the remedies 
are discussed by— 

T. E. LARSON, Chemist, 
State Water Survey, Urbana, IIl. 


Gas Engine Maintenance and Operation 

Is the story of ten years of successful operation of gas 
engines using sewage sludge gas at Peoria, Ill. This ap- 
praisal of gas engine performance and usefulness, with 
maintenance and operating experiences, is the contribu- 
tion of— 

L. S. KRAUS, Chief Chemist, 
Sanitary District of Peoria, Hl 


Operation of Well Supplies 

Must receive more than passing attention if we are to 
preserve our ground water resources. Proper attention 
to operating records, measurements of static level, draw- 
down and recovery, as well as a sound maintenance and 
repair program, are essential to good well operation. 
Many valuable pointers in the maintenance and operation 
of wells are given by— 

R. W. SIMPSON, Sanitary Engr., 

Gilbert Associates, Inc., Reading, Pa. 


Hydraulics for the Practical Water Works Man 

Is a continuing series of articles by Prof. R. W. Angus 
of Toronto, for many years a teacher of hydraulics and 
consulting engineer. No. 5 of the series appears in this 
issue, with others to follow. 


Associate Editor 


GEORGE E. SYMONS, Ph.D. 
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A. M. RAwWN Make-Up Editor 
H. A, FABER L. D. SANDERS 


WATER & SEWAGE 
WORKS 





L. H. ENSLOW, Editor 
155 East 44th Street, New York 17, N. Y. 











VOL. 93, NO. 12 CONTENTS DECEMBER, 1946 


Gary Completes Cycle on the Grand Calumet.............. 


By W. VV’. Mathews 
Gary, Indiana 


Toronto Meeting Sewage Works Federation, 
PE SEY So.cvovctcdnskccchedescavcuncwsaene 


Wool Scouring Wastes Treated by New Chemical Process. . 


By Harry A. Faber 

New York, New York 
and 

Paul F. Howard 

Boston, Massachusetts 


Kentucky-Tennessee Section Meets in Knoxville 


Improving Water Plant Operation with Activated Silica 
PE EE nd b athiiddne nae wae awa aks 6 Wee auuaaedatacs « 


By Harold R. Hay 
Philadelphia Quartz Co. 


Rocky Mountain Section Meets in Romantic Santa Fe 


As reported by Harry A. Faber 
Editorial Associate 


Modern Practices in Municipal Water Softening 


By 8. B. Applebaum 
New York, New York 


Hydraulics for the Practical Water Works Man, Part V.... 
By Robert W. Angus 
Toronto, Ontario 


A Plea for Sound Economy in Stream Pollution Abatement 


By W. J. Eldridge 
Old Hickory, Tennessee 


PP TTI nook eke t eked ceedemacd Ad. Page 
“Here and There” with Doc Symons .............Ad. Page 
Manufacturers’ and Equipment News ...........Ad. Page 
Literature and Catalog Reviews ................/ Ad. Page 


467 


491 


494 


86 


88 


98 


109 





OFFICE OF PUBLICATION 
22 W. Maple St., Chicago 10, III. 


H. P. GILLETTE, Pres.; E. S. GILLETTE, Vice Pres.; L. H. ENsSLoOw, Vice Pres. 
New York Office...J. M. Angell, Jr., Mgr., 155 East 44th Street 
Chicago Office..... R. T. Wilson and D. R. Maggart, 22 W. Maple Street 
Cleveland Office...Lee B. McMahon, Megr., Leader Building 
Los Angeles Office. Don Harway, Rep., 816 W. Fifth Street 


WATER AND SEwacE Works is a monthly publication. Single Copies, 25c; Subscription Rates, U. S. and Canada, $2 per year; Foreign, $3. 















PRESENTAT 


can help you : 
make your meter shoe 
more 


@® TO IMPROVE your meter 
repair program 
































Yes, your Trident Representative is a 
good man to know—helpful, cooperative, 


experienced; with a wide knowledge of 





@ TO PLAN your meter shop 
modern water meter repairing and testing for maximum efficiency 
and general meter-shop practice. Don’t 
oe ®@© TO MAKE mefer records 
hesitate to call him in to work with you. work for you 


Another way to get the information you 
@ TO GET THE BEST OUT OF 


want is to send for our Booklet “Planned YOUR METERS! 





Meter Repair and Testing” — contains a 








wealth of practical information on this 
important subject. your 
Send for your copy today. Send gor 
7 


NEPTUNE METER COMPANY ¢ 50 West 50th Street ¢ New York 20, N. Y. 
Branch Offices in CHICAGO. SAN FRANCISCO. LOS ANGELES. PORTLAND, ORE.. 
DENVER. DALLAS. KANSAS CITY. LOUISVILLE. ATLANTA. BOSTON, 

Neptune Meters, Lid.. Long Branch, Ont., Canada 
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GARY COMPLETES CYCLE 
ON THE GRAND CALUMET 


A Review of Five Years of Operating Results and Accomplishments 
at the Gary, Ind., Sewage Treatment Plant 


By W. W. MATHEWS 

Superintendent a 
GARY SANITARY DISTRICT 

GARY, IND. 


The third condition was brought 
about by the creation of the Gary 
Sanitary District and the construc- 
tion of a 40 mgd. activated sludge 
plant which has relieved the river of 
its pollution load and delivers an 
effluent low in suspended solids (av- 
eraging approximately 7 ppm.) and 
low in B.O.D. (averaging approxi- 
mately 8 ppm.) and with liberal dis- 
solved oxygen at all times. 


a. Its dry weather flow increasea It is with the hope that the expe- 
from practically zero to an average rience at Gary may serve as an in- 
of approximately 600 cfs. spiration to other cities that the 

b. Its waters were changed from record of Gary is presented. At the 
the clear sand filtered stream of the close of the war, state health and 
Indiana sand dunes to a stream car- stream pollution agencies have again 
rying industrial wastes and sewage found time to survey pollution prob- 
pollution of a community of 100,000 lems and many private industries 
people, with scum banks and floating and municipalities have been served 
sludge over its surface. with “cease and desist” orders re- 

c. The waters of the stream have lating to the pollution of streams 
now been restored to a condition into which their wastes discharge. 
where liberal dissolved oxygen is al- The Gary experience illustrates what 
ways present and exceeds the 5 day may be accomplished in stream clean- 


— pcg Pasg a ‘ up by the construction and operation 
: ; of an activated sludge plant. 


about by the construction of the huge 
steel works which went into opera- 
tion about 1910 and which in their 
operations pumped about 600 cfs. 
from Lake Michigan and discharged 
it into the head waters of the Grand 
Calumet River. 

The second condition resulted from 
the very rapid growth of Gary which 
reached a population in excess of 
100,000 in the short period from 


stream to go through a cycle 

from natural purity to gross 
pollution and restoration to a clean 
condition in a single generation. The 
sanitary history of the Grand Calu- 
met River at Gary, Ind., affords such 
a unique record. In a period of 30 
years the following changes were 
brought about with regard to the 
Grand Calumet: 


RR rem is it possible for a 











Very rarely does the construction 
and operation of one plant give the 
opportunity to observe and appraise 
the improvement possible in a stream 
by complete treatment. Improvement 
usually is only possible through the 
construction of several plants. The 
situation at Gary is unique in that 
one plant cleans up a section of the 
. . Grand Calumet River (within the 
1910 to 1940. Its domestic and in- city limits) and the improvement 


dustrial waste was practically all dis- , _ nae ‘ 

: : M Entrance 
charged, without treatment, into the Adminietwation, | and Blower ge those erg = - 
Grand Calumet River. Bldg. the past is quite remar , 
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Administration, Pump and Blower Building 
Looking Across Primary Clarifier, Gary, Ind. 


Stream Conditions 


The author had the opportunity to 
ybserve the Grand Calumet River in 
1928 while making a D. O. survey 
from the upstream sewer, westward 
to the city limits. D. O. was present 
above the first sewer but throughout 
the rest of the stream was entirely 
exhausted. The water flowing in the 
stream was black and sludge banks 
were prevalent. In the summer 
months when the survey was made, 
anaerobic digestion was active with 
clumps of sludge being brought to 
the surface by the entrapped gases. 
Today the sludge banks have almost 
entirely disappeared and with no ap- 
parent gassing. Dredging in one por- 
tion of the stream removed sludge 
deposits but this is in a relatively 
short section of that being described. 


It is not intended to convey the 
idea that the stream has been re- 
turned to the pristine condition that 
obtained when the Indians roamed 
this terrain. There is still some pol- 
lution in the stream caused by the 
discharge of raw sewage from the 
industries. This will be removed as 
soon as labor and materials are avail- 
able to construct sanitary sewer sys- 
tems and deliver this sewage to the 
main interceptor of the Gary Sani- 
tary District. One industry in Gary, 
the American Bridge Company, has 
already made connection to the Gary 
interceptor. 

At the present time the raw sew- 
age of from 20 to 25,000 employees 
in industry in Gary is discharged 
into the Grand Calumet River within 
the city limits of Gary. The stream 
today carries some flue dust, slight 
traces of oil and the sewage noted 
above, but there are apparently no 
sludge deposits of any magnitude be- 
cause gassing has practically ceased 
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and sludge “clumping” has disap- 
peared. 

The following table, showing dis- 
solved oxygen at the sampling points 
as noted, taken with the description 
given above, gives a good picture of 
existing conditions in the stream. 


be further improved when connectip 
sewers are completed and al] ray 
sewage is brought to the Gary Ae. 
tivated Sludge Plant. 

It will be noted from the aboy 
table that for the first 2 years the 
D. O. at the sampling point 21% mij 
downstream was lower than at the 
point 44 mile above the plant. This 
trend was reversed in 1943 and ¢op. 
tinued through 1945, although there 
is slight difference in fhe 1945 deter. 
minations. This is probably due tp 
the fact that the river bed is wide 
and flatter near the downstream sam. 
pling point, with conditions mor. 
favorable for sludge deposits tp 
form. After 2 years of treatment, 
with most of the solids removed jp 
the treatment process, the existing 
sludge banks have either digested oy 
washed downstream. It is interest. 
ing to note that almost without ex. 
ception the averages show increases 
in D. O. at the various sampling 
points year by year from the time 
sampling was started. 

The Grand Calumet River is a 
stream that on account of its loca- 
tion will always be used as industrial 


TABLE 1 
Grand Calumet River Survey—Dissolved Oxygen and 5 Day Biochemical 


Oxygen Demand 


Clark Road Cline Avenue 











Penn. Railroad 
Location V4 Mile Upstream 4 Mile Downstream 24 Miles Downstream 
Year D.O. B.O.D D.O. B.O.D. D.O. B.0.D, 
1928 Average .... 0 add 0 os 0 bd 
1941 Average .... 4.20 7.50 4.30 6.60 3.80 4.70 
1942 Average .... 4.38 4.99 4.34 3.64 4.31 2.71 
1943 Average .... 3.81 3.98 3.90 3.78 4.00 3.33 
1944 Average .... 4.53 4.14 4.65 4.26 4.83 3.12 
4.95* 4.59* 5.18* 4.03* 4.96* 3.43* 


Average .... 


* 11 months average. 


The entire flow in the river, exclusive 
of storm water runoff, is cooling 
water from the industries which may 
vary from 300 to 450 mgd. It is 
obvious that stream conditions will 





No B.O.D. determinations made in 1928. 





outlet. When complete treatment is 
provided for all the sewage origi- 
nating in the Calumet area, both san- 
itary and industrial wastes, D. 0. 
should be present throughout the en- 


Aeration Units, Gary, Ind. 
Even Air Dispersion from Tubular Diffusers 


Note the 
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‘ire length of the Grand Calumet 
River. It should be kept in mind that 
the area covered by the sampling 

ints noted above constitute a rela- 
tively short length of stream, but in 
his length no discharge enters ex- 
wpt the final effluent from the ac- 
tivated sludge plant of the Gary San- 
itary District. The sampling carried 
on over the past 5 years, coupled 
with the contemplated removal of 
gwage from the stream above the 
ampling points, indicates that a rela- 
ively higher D. O. will prevail in 
the future than at present. 


Activated Sludge Plant Operation 


The Gary, Ind., Activated Sludge 
Plant went into operation in August, 
1940. It is the diffused air type, 
with separate sludge digestion and 
gas engines provided for driving 
swage pumps and blowers. Since 
this plant has been described in pre- 
vious articles in this magazine and 
dsewhere, no detailed description 
will be given here and the reader is 
referred to the bibliography at the 
end of this paper if further infor- 
mation is desired. With the excep- 
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tion of a suburb of Gary, where 
treatment is by an Imhoff trickling 
filter plant, all sewage is treated at 
the Activated Sludge Plant. Annual 
average flow has varied between 
18.83 and 21.50 mgd. Sewers are 
combined type with connected popu- 
lation estimated at 100,000. Except 
for pickling liquor which is dis- 
charged into the sewer system at in- 
tervals of from 1 to 6 days, no indus- 
trial waste is treated. The sewage 
can be classified as an average do- 
mestic sewage except at those times 
when the pickling liquor is being 
treated. Hydrated lime is used at the 
source of waste to neutralize the acid 
so that very rarely is the pH of the 
iron containing composite raw or 
clarified samples less than 6.8. With 
the pH maintained at or above this 
level, no inhibition of the biological 
processes is noted. 

The preceding statement compar- 
ing the Gary sewage to “an average 
domestic sewage” is quite broad and 
possibly open to question. Tables 3 
and 4 would indicate that the sewage 
treated was somewhat more concen- 
trated than an “average” domestic 
sewage. The reason for this apparent 








Blower Room—Gary, Ind. 
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discrepancy is that the sewage treat- 
ed is a mixture of supernatant liquor 
from the digesters and the flow from 
the city. Analytical results show that 
the actual load on the plant in the 
form of returned supernatant liquor 
may at times equal that from the en- 
tire city of Gary. After correcting 
the 5 Day B. O. D. for this self im- 
posed load, the average 5 Day B.O.D. 
per capita per day for 1945 was 0.23 
lb. This might indicate that there 
was some industrial waste in the 
sewage, since this total is well above 
the commonly accepted 0.17 Ib./cap./ 
day of 5 Day B.O.D. for a domestic 
sewage. If so, this additional loading 
must be from several sources for 
there is no one industry that dis- 
charges any known amount of waste. 
On the other hand, it may be that the 
connected population is underesti- 
mated. Since about one-third of the 
total sewage treated is ground water, 
and with the population changing 
during the war, an underestimate of 
the connected population seems a rea- 
sonable explanation. An analysis 
made after the 1950 census may make 
necessary some revision of basic data 
of previous years. 












In foreground—Three motor driven Elliott Centrifugal Blowers of 5000, 7000 and 9000 cfm. capacities. In background— 


Two Roots-Connersville Blowers of 7000 cfm. capacity each, direct driven by two 300 h.p. Cooper-Bessemer Gas Engines. 
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Judging Plant Performance 

In the final analysis the perform- 
ance of any sewage treatment process 
is judged by the suspended solids and 
5 day B.O.D. in the final effluent. 
These two quantities are those which 
most affect the stream below the 
plant outfall. The solids may cause 
sludge banks and the 5 day B.O.D. 
draws on the oxygen content of the 
stream. The efficiency of any plant is 
stated in per cent removal of sus- 
pended solids and per cent reduction 
of 5 day B.O.D. While these facts 
tabulated give an idea of the efficien- 
cy of the plant from inlet to outlet, 
they do not give a complete picture 
unless compared with the contents 
of the final effluent. 

To carry this further, although it 
is quite elementary, two plants may 
show an efficiency as regards solids 


removal of 90 per cent. One may 
start with 100 ppm. in the raw 
sewage and produce a final effluent 
having 10 ppm. The other may 
have 1,000 ppm. and end up with 
100 ppm. They obviously are op- 


erating at the same per cent of effi- 
ciency but there is no doubt as to 
which plant produces the _ better 
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effluent. The same reasoning applies 
to 5 day B.O.D. Therefore, the ex- 
perienced operator or sanitarian, be- 
fore passing opinion on the perform- 
ance of a plant, always examines the 
analytical results to see what was in 


ity and are being operated properly 
Following is a summary showing 
annual efficiencies of the Gary plant 
with ppm. of suspended Solids and 
5 day B.O.D. in the final effluent fo 
the period 1941 to 1945 inclusive ‘ 


TABLE 2 
Annual Efficiencies With Cost Per Capita and Annual Averages of 
Solids and 5 Day BO.D. in Final Effluent "USP ended 











a tia, 
Effluent Per Cent Effiuent Per Cent 
Suspended Removal 5 Day Reduction Cost 
Solids Suspended B.O.D. 5 Day Capitges 
Year ppm. Solids ppm B.0O.D. Connecteg 
= = — a i a aa? ———. 
Gn shdeberreksskdeenea cas 8.20 96.12 8.8 94.31 . 
SP ici bibnakcnceneeiie 5.90 97.22 7.2 94.72 ee 
DEEL Svcvccedcassavesserees 10.34* 96.58 9.29° 92.82 0-683 
SE sn.s phhdgheeasee eases 5.13 98.40 6.29 96.42 080980 
BOE ick acuankonasusd 6.25 97.97 9.52 93.92 0.701 
DPA BOGE. scaccresiernns BE 97.26 8.2 94.44 $0,600 


**Includes repairs to floor of Aeration 
gas driven sewage pumps. 
***istimated at 100,000. 


*Includes 21 days of Primary Treatment only. 
Basin No. 2 and replacement of impellers jp 


While there probably was some increase in population during 


the war period, approximately 15,000 entered the armed services, so total served bas 
been kept at 100,000 as a conservative estimate. , 


the final effluent and compares this 
with the indicated plant efficiency. 
As far as tabulated percentages may 
be used to indicate the efficiency of 
a plant, the operator (and plant) 
treating a weak sewage is at a dis- 
advantage compared to an operator 
or plant treating a strong sewage. It 
is assumed here that the two plants 
being considered are of ample capac- 


From the table it can be seen that 
the plant operated consistently over 
the 5 year period. Contents of fina] 
effuents and percentages indicating 
efficiencies varied only within nar. 
row ranges. The various parts of the 
plant functioned properly and it was 
possible to produce a high grade fina] 
effluent during the war period when 
increased quantities of industrial 





Close-up of Cooper-Bessemer Engines Driving Roots-Connersville Blowers 


(Two 300 h.p. engines pro 
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duce 14,000 cfm. of air from sludge gas.) 
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TABLE 3 
Suspended Solids and Per Cent Removals, 1941-1945, Inclusive 
(Figures Represent Annual Averages) 











-_ camel Per Cent Per Cent 
Raw Primary Reduction Secondary Reduction 
Sewage Effiuent Clarified Effluent Complete 
Year ppm. ppm. to Raw ppm. Treatment 
208.40 112.70 45.90 8.20 96.12 
—— . 228.80 99.65 55.10 5.90 97.22 
che ennke 301.61 95.39 68.37 10.34* 96.58* 
a gReeeTS 321.12 108.26 66.29 5.13 98.40 
ET ccenntenchevaias 307.42 89.01 71.05 6.25 97.97 
915.20: ie 





*Includes 
waste were discharged to the sewers. 
It should be emphasized here that at 
no time was the capacity of any part 
of the plant exceeded. 

Table 3 reveals the amount of 
slids contained in the sewage and 
removals in the primary and sec- 
ondary treatment with per cent re- 
ductions. The effect of the pickling 
liquor (sulphate of iron) on the re- 
moval of solids in the primary clari- 
ferseis indicated by the high per cent 
removals shown in the column headed 
“larified to raw.” There have been 


21 days of Primary Treatment only. 


Annual averages of 5 day B.O.D. 
in raw, clarified and final effluent are 
shown in Table 4, with per cent re- 
ductions in the primary clarifiers and 
overall treatment. The reduction of 
5 day B.O.D. in the primary stage is 
well above average removal for plain 
sedimentation and somewhat below 


UMET 459 
that of a chemical precipitation plant. 
This is mentioned here to call atten- 
tion again to the effect of the iron 
bearing pickling liquor on the treat- 
ment process. 

In contrast to experiences reported 
by some operators there has been no 
adverse effect to date from the 
pickling liquors on the secondary 
treatment process. The sludge has 
always settled readily and bulking 
has not occurred. Bulking was in- 
duced as an experiment shortly after 
the plant was placed in operation by 
reducing the air blown until D. O. at 
end of aeration was only 0.4 ppm. 
When bulking appeared in one of the 
secondary tanks the rate of return 
sludge and air applied was increased 


TABLE 4 
5 Day Biochemical Oxygen Demand 


19-41-1945, 
(Figures Represent Annual Averages) 


Inclusive 


Per Cent 





. , , s 728 Per Cent ; 

instances on days when iron was be- raw Primary Reduction Secondary Reduction 
: iv Vv ewage uent larified ffluent Complete 
ing received that the removal of Year ppm. ppm. to Raw ppm. Treatment 
solids in the primary stage was above ——— ae "ae 

iit ave tdnedwavaadawes 54. 95.70 38.10 8.8 94.3 

90 per cent, and 70 per cent removal 949 (1.0.7.1 0.. 0222221212! 132-70 70.60 46.80 7.20 94.72 
ra i > imarv = ED hi 46s eke eae eee tie 129.46 63.25 51.15 9.29* 92.82* 
eran quite common. | ing seccnd beeen ill rear: 175.55 83.78 52.22 6.29 96.42 
tion period has varied from 1.91 to 1945 2.0.2.0... eee. 156.67 71.51 54.36 9.52 93.92 


2.18 hours, annual averages. 


*Includes 21 days of Primary Treatment or 





ily. 





Close-up of Worthington Engines Driving Crude Sewage Pumps 
(Three Worthington engines of 175 h.p. each drive three Worthington pumps of 20 mgd. capacity each.) 
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and maintained for 24 hours. The 
bulking stopped and operation went 
back to a normal basis. 


The amount of air blown has av- 
eraged between 0.41 and 0.52 cubic 
feet per gallon of sewage, annual av- 
erages. The larger use of air was in 
1941, first year of operation. 


The rate of return sludge, except 
for the first year when it was 29.70 
per cent, has ranged between 32.49 
and 36.0 per cent, annual averages. 
It has been found necessary to keep 
the return rate above 25 per cent to 
prevent septicity developing in the 
secondary clarifiers. Per cent of re- 
turn sludge is computed on the rate 
of flow of sewage being treated and 
does not include the volume return 
sludge. In other words, the figures 
represent a ratio between volume of 
sewage treated and volume of sludge 
recirculated, a 36 per cent return 
being 36 volumes of sludge returned 
for every 100 volumes of sewage re- 
ceived at the plant. 

Aeration periods (annual averages 
including return sludge) have been 
from 3.90 to 4.92 hours. After ex- 
perimenting for 5 years the mixed 
liquor solids content is now main- 
tained at between 1,200 and 1,400 
ppm. in the winter, and only from 
800 to 900 ppm. in the summer. 
The change is made gradually with 
changing seasonal temperatures. 


Since the plant is designed for 40 
mgd. flow with 2 hours’ detention 
in the secondary clarifiers and with 
the average annual flow approximate- 
ly one-half this amount, the deten- 
tion periods are somewhat greater 
than in the average plant. Similarly 
the secondary settling rate is lower 
than usual. On the basis of annual 
averages, the detention period has 
ranged from 2.97 to 3.34 hours and 
the settling rate from 647 to 747 gal- 
lons per square foot per day. This 
capacity, with the clarifying effect of 
the pickling liquor, has always pro- 
duced a clear effluent except when 
changing from one set of aerators to 
another. At these times the solids 


GARY COMPLETES CYCLE ON THE GRAND CALUMET 


drop to a level below that required 
for good clarification and the effluent 
may present a somewhat cloudy or 
milky appearance for a short period. 


Gas Production and Utilization 


Gas production has been main- 
tained at an average higher than was 
originally anticipated. A mixture of 
raw and secondary sludge is pumped 
to 5 primary digesters. Heat is sup- 
plied from the gas engines connected 
to the sewage pumps and blowers. 
The main building and locker rooms 
in the garage building are also heated 





A Dewatered Aeration Unit 
Showing cast-iron air header and 
Aloxite diffusion tubes. 


by the same means. Unit heaters 
burning sludge gas are located in the 
grit house, aeration house and re- 
turn sludge pumphouse. In Table 5 
(Statistical Summary) total annual 
gas production and average daily pro- 
duction is noted with the value of gas 
used for power, water heating and 
that used for unit heaters, all com- 
bined in one total. 

It is important to designers, op- 
























































economy that has been effect 
Gary through the utilization - 


sludge gas as a source of power = 
heating. For the 5 years, 1941 to 


1945 inclusive, this gas had a valy 
of $109,808.68. This figure is con’ 
puted from the heat units used 
and from contract prices if simi. 
lar quantities had been purchageg 
from the local utility under an oe. 
isting contract. This total of $109. 
808.68 is more striking if com. 
pared with the total expenditures for 
plant operation over the 5 year pe- 
riod noted above, which amounted ty 
$349,991.52. The latter total is ge 
rived from taxation. The value of 
gas used is 31.4 per cent of cash ex. 
pended in plant operation and maip. 
tenance. Expressed in terms of the 
tax rate, this is equivalent to a 
proximately 1.59 cents per year, 
(One cent on the Gary Tax Rate pro. 
duces about $14,200.) 

In conclusion it may be stated that 
the operation of the Gary Activated 
Sludge Plant has demonstrated that 
by the construction and operation of 
the proper type of sewage treatment 
plant for a particular location it wil] 
be possible to clean up streams and 
at the same time effect real economy 
through the utilization of sludge gas 
as a source of power. 
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contents of the mixed liquor may  erators and city officials to note the works Engineering, August, 1945. 
Statistical Summary, Main Sewage Treatment Plant—1941-1945 
Item 1941 1942 1943 1944 1945 
Population served (estimated)..............-6.065 100,000 100,000 100,000 100,000 100,000 
Sewage pumped. million gallons................ 7,074 7,563 7,847 6,892 7,120 
Average daily pumpage, M.G............ceeeeeeees 19.37 20.72 21.50 18.83 19.51 
Suspended solids removed, Ibs. ...........-++++++: 11,657,667 14,011,858 19,073,538 18,173,772 17,869,388 
SG BiCAEA, TORROVEE, FOB. cccsccccecoccescacnvens 8,276,834 7,927,967 7,869,441 9,734,489 8,730,784 
Gas production, cubic feet....... SER ie (Se mv 53,320,100 57,594,800 52,430,600 56,502,200 56,198,530 
Average daily gas produced, cu. ft. ............++. 146,156 157,790 143,660 154,378 153,969 
Value Of BAS USCd......ccceesccccssccccccssenscces $ 20,877.66 $ 22,535.80 s 20,946.44 i 22,661.08 $ 22,784.43 
Air blown, million cubic feet....................- 3,351.394 3,329.188 2,954.181 3,195.22 3,171.698 
Reduction in suspended solids—% ............... 96.12 97.22 96.58 98.40 97.97 
Reduction in 5 day B.O.D.—% .........cccccceces 94.31 94.72 92.82 96.42 93.92 
a COST OF OPERATION 
I te a ig ae bees ae $ 9.42 $ 8.79 $ 8.70 z 1.64 9.85 
Per capita (100,000 connected)..............+.005: $ 0.6482* $ 0.6652* $ 0.6827* $ 0.8023* $ 0.701° 
Per 1,000 Ibs. 5 day B,O.D. removed............... : 7.83 $ 8.39 3 8.67 $ 8.24 ¢ 8.03 








*Cost per capita per year. 
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TORONTO MEETING SEWAGE WORKS 


FEDERATION 


Second and Final Installment of Report on Record Breaking Convention 


HE previous installment re- 
[pertine the Nineteenth Annual 

Meeting of the Federation of 
sewage Works Assns. at Toronto 
on Oct. 7-8-9 was published in the 
November issue. That installment 
reported the business sessions, the 
tion of officers, awards of hon- 
ors, the entertainment, the paper on 
the Toronto Sewage Treatment 
project, and the symposium on 
Sludge Disposal. 


elec 








Friel F. M. Veatch 
Cons. Engr. 
Black & Veatch 
Kansas City 


F. 8. 
Cons. Engr. 
Albright & Friel 
Philadelphia 


This installment covers the re- 
maining technical papers and the 
Operators’ Forum. 


WASTE TREATMENT 


(Reported by Harry A. Faber,* 
Editorial Associate, Water & Sewage 
Works.) 

This session was preceded by the 
showing of the film, “Clean Wa- 
ters,” produced by The General 
Electric Co. 


De-inking Wastes 


“Characteristics and Methods for 
Treatment of De-inking Wastes” 
was the title of the paper presented 


*Research Chemist, 
tute, New York City. 


Insti- 


The Chlorine 





_W. 8S. Mahlie Supt. Wm. Hasfurther Fred Brown, Supt. 
Wtr. € Swge. Treatment Ass’t Engr. Sewage Treatment 
Fort Worth, Texas , = nM 
Clarence Klassen + ae 
E. J. M. Berg, Supt. Chief Engr. and 


Sewage Treatment 
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by W. W. Hodge, Senior Fellow, 
Mellon Institute of Industrial Re- 
search, Pittsburgh, Pa. 

The study of basic data reported 
by Dr. Hodge was undertaken to 
provide information on a subject 
regarding which comparatively few 
previous data were available. Short- 
ages of wood pulp during the war 
necessitated the use of large 
amounts of waste paper in some 40 
U. S. mills, but the Canadian prob- 
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Programmers 
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Mellon Inst. 


Lansing Pittsburgh 


lem is less serious because of the 
greater availability of pulp wood. 
Each ton of waste paper requires a 
minimum of 10,000 gal. of water 
for processing. 

There are three general methods 
of processing employed and all in- 
clude these steps: General inspec- 
tion, dusting, shredding, cooking, 
bleaching, and washing. Different 
types of de-inking are required for 
saponifiable inks, non-saponifiable 
inks, or for mineral oils and carbon. 
For this purpose, caustic soda, soda 
ash, detergents, and dispersing 
agents are used in various combina- 
tions, with oxalic acid being em- 
ployed for special purposes. 

Dr. Hodge illustrated treatment 
studies with a number of lantern 
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slides, but the publication of his 
paper must be awaited before the 
complex data can be evaluated. The 
methods of treatment studied—dilu- 
tion, coagulation and aeration—will 
be related to the effect of such 
wastes on streams. The final paper 
will include new data obtained dur- 
ing the summer of 1946. 

William S. Wise, Chief Engineer, 
Connecticut State Water Commis- 
sion, Hartford, Conn., presented the 
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R’sch. Chemist 
The Chlorine Inst. 
New York 


F. W. Faber 


Chief Chemist 
Sanitary Distr. 
Chicago 

programmed discussion of this pa- 
per. Mr. Wise indicated the mag- 
nitude of the problem by showing 
such wastes to have a population 
equivalent of over 800,000 and by 
indicating that the wastes from each 
plant represent an individual treat- 
ment problem. Studies at one plant 
in Connecticut have demonstrated 
the value of chemical coagulation 
(using lime and alum), of separate 
and thorough mixing of chemicals,. 
and of dilution of the wastes wher- 
ever possible. 

In the general discussion which 
followed, A. L. Fales, Metcalf and 
Eddy, Engrs., Boston, commented 
on coagulation results which indi- 
cated removals to be high for solids 
but not for B.O.D. Mr. Hodge re- 
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ported that the chemical cooking 
processes resulted in release of pro- 
teins, difficult to remove by coagu- 
lation. The solids, largely clay, are 
relatively easy to remove. 


Alcohol from Waste 
Sulfite Liquor 

H. G. Joseph, Supt. of the Alcohol 
Plant, Ontario Paper Co., Thorold, 
Ontario, read a paper on “Indus- 
trial Alcohol Production by the On- 
tario Paper Co., Ltd., from Its Sul- 
fite Waste Liquor.” 

This plant, the first of its kind in 
Canada, was conceived when a 
shortage in alcohol capacity became 
evident in 1941-42, and the first 
shipment was made a little over 
eight months from the start of con- 
struction. Alcohol can readily be 
produced by yeast fermentation of 
simple sugars, but alcohol produced 
by fermentation of other materials 
must be expensive. In the original 
process employed, each 1,000 gal. 
of waste liquor produced 6 gal. of 
alcohol; in the improved process 
now used, the same volume of sul- 
fite liquor yields 9 gal. of alcohol. 


Only the hexoses, which comprise 
approximately 2 per cent of the sul- 
fite wastes, are fermentable. The 
waste is maintained at a tempera- 
ture of approximately 200° F., urea 
is added as a source of nitrogen, 
and the actual fermentation process 
is carried on at a temperature of 
90° F. The proportion of yeast 
added must be in a definite ratio to 
the amount of sugar present if fer- 
mentation is to be rapid. A cen- 
trifugal process has been developed 
to remove the yeast and recover it 
for reuse. After fermentation (the 
volume of each batch is 42,000 gal.) 
and removal of the yeast, the liquor 
is distilled. Both ethyl and methyl 
alcohol are produced, the methyl 
alcohol (3 per cent of the total) 
being separated in distillation, and 


fractionating equipment is em- 
ployed for concentration. 
Mr. Joseph employed lantern 


slides to show photographs of the 
plant and flow sheets of the process. 
Analytical procedures essential to 
provide close control were de- 
scribed. A _ reduction of B.O.D. 
amounting to 43 per cent is attained 
by this method of treating sulfite 
waste liquor. 


R. G. Tyler, Professor of Sani- 
tary Engineering, University of 
Washington, Seattle, presented a 
discussion of Mr. Joseph’s paper. 
The Bellingham, Wash., sulfite 
waste liquor treatment plant could 
be designed, Mr. Tyler acknowl- 
edged, to profit by experience gained 
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at the Ontario plant. While the 
basic steps of the process are sim- 
ilar, continuous flow operations are 
utilized and less manpower is re- 
quired. 

Dr. F. W. Mohiman, Dir. of Labs., 
The Sanitary District of Chicago, 
asked about the new magnesium 
sulfite process, with particular ref- 
erence to its effect on the B.O.D. of 
these wastes. Mr. Tyler stated this 
new process will eliminate practi- 
cally all of the stream pollution 
problem. The process, which is pat- 
ented, will probably be employed 
only in new plants because existing 
plants are not suitably designed for 
its use. A large plant to employ the 
magnesium sulfite process is now 
under construction at Longview, 
Washington. 


Stream Sanitation 


H. W. Streeter, Sanitary Engineer 
Director, Water and Sanitation In- 
vestigations, U. S. P. H. S., Cincin- 
nati, Ohio, speaking on “Standards 
of Stream Sanitation,” evaluated 
both opinions and scientific infor- 
mation in an attempt to determine 
recent trends. 

Mr. Streeter noted that the ade- 
quacy cr inadequacy of standards 
adopted will be determined by opin- 
ions regarding the use of streams. 
In general, three standards apply: 
The standards of engineers, the 
standards of effluent quality, and 
the standard receiving stream 
quality. 

In the United States the tendency 
has been toward acceptance of the 
third standard, since it affords the 
most direct approach to the prob- 
lem. This standard gives considera- 
tion to public water supplies, agri- 
cultural uses of streams, their 
recreational uses, and the mainte- 
nance of fish life. The Ohio River 
basin studies show the coliform 
group of bacteria to be of primary 
importance for standards of quality 
and standards even more rigid have 
been adopted by TVA authorities 
(the latter, however, set up specific 
standards for specific streams). The 
high standards will meet require- 
ments for all other water uses ex- 
cept for bathing. Whether high 
standards can or must be applied 
in all locations depends on more 
adequate data. 

Mr. Streeter recognized the ma- 
terial increase in efficiency of water 
purification plants accomplished by 
prechlorination and by chemical 
treatment, but did not consider such 
improved plant operation to justify 
a lowering of standards of stream 
quality. “Desirable” standards were 
recommended in preference to “tol- 





erance” standards, and the hope 
was expressed that Federal] investi. 
gation can stimulate the de 
ment of such standards. 

Milton P. Adams, Executive ge¢. 
retary-Engineer, Stream Contro| 
Commission, Lansing, Mich., in dis. 
cussing Mr. Streeter’s paper, Point. 
ed out that no standard by itself can 
accomplish very much. The prin. 
cipal difficulty experienced in Mich. 
igan is to prorate the total stream 
dilution available among all users 
Any unreasonable or arbitrary 
standards imposed are bound to be 
wasted effort. While the dictym 
“Have ’em put it back as good pH 
they took it out,” represents a sim. 
ple and desirable standard of 
stream quality, neither domestic nor 
industrial wastes can be economi. 
cally treated to meet this standard 

W. S. Wise, Conn., described uni. 
form standards for all states as yp. 
desirable. In Connecticut no public 
water supply is obtained from what 
is considered a polluted stream. 
Water supplies for textile indus. 
tries must be of high quality, but 
supplies for metallurgical indus. 
tries need not. These conditions are 
difficult to reconcile with uniform 
standards. 


Velop. 


W ool Scouring Wastes 

“The Hypochlorite Process for 
Treatment of Wool Scouring 
Wastes” by Harry A. Faber, Re- 
search Chemist, The Chlorine Insti- 
tute, Inc., New York, N. Y. 

This distinctly new method, de- 
veloped recently both for the treat- 
ment of wool scouring wastes and 
for the recovery of a valuable by- 
product, is fully described in an ar- 
ticle by H. A. Faber and Paul How- 
ard, which appears in this same issue 
under the caption, “Wool Scouring 
Wastes Treated by New Chemical 
Process.” 

The paper was discussed by Jo 
seph Campanella, Chemical Engi- 
neer, Fields Point Mfg. Corp. 
Providence, R. I., who has had per- 
sonal experience in the development 
of this process. Mr. Campanella 
pointed out that the problem of 
treating these wastes is more nearly 
one of chemical engineering than 
one of sanitary engineering. The 
success reported has been accom- 
plished through integration of the 
scouring process with the waste 
treatment process. 


SEWAGE SYSTEMS AND 
TREATMENT PRACTICES 


One technical session, under the 





presiding gavel of J. K. Hoskins, 
Retiring President of the Federa- 
tion, dealt with the subjects of 
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and 


fnancing sewage systems, British 
sewage purification practice and the 
y. S. Army sewage treatment pro- 
gram. This session was preceded by 
the showing of the film, “Concrete 
Facts,” produced by the Master 
Builders Co. 

Financing Sewage Systems 

Under this title, Francis S. Friel, 
Albright & Friel, Cons. Engrs., 
Philadelphia, and vice-president of 
the Federation, gave an excellent 
review of current methods and an 
evaluation of each. 

Construction costs are now high 
and therefore of great concern to 
engineers. Bond rates are now low, 
according to Mr. Friel, who pointed 
out that this situation is the oppo- 
site of a decade ago. Construction 
costs are now 111.6 per cent above 
the 1933 level and 40.9 per cent 
above the 1940 level. 

Mr. Friel listed eight common 
methods of financing sewage sys- 
tems (sewage plants were not dis- 


cussed). These are: (1) General 
obligation bonds, (2) special as- 
sessments or special assessment 


bonds, (3) use of current revenue 
from existing sources or reserves, 
(4) revenue bonds or revenue cer- 
tificates; (5) creation of a special 
organization or independent cor- 
poration (Metropolitan districts or 
Sanitary districts), (6) temporary 
loans, (7) combinations of the 


above, or (8) private sewer com- 
panies. Mr. Friel amplified on each 
of these. 

One unusual method of financing 
is to secure bonds to cover part of 
the capital cost of construction by 
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revenue from other utilities owned 
by the municipality and thus reduce 
the annual sewer rental charge. 

The engineer has a responsibility, 
according to Mr. Friel, to produce 
a system which will provide service 
at a minimum cost for construction, 
operation and maintenance. Those 
who prepare plans for finaucing 
should do no less in devising a 
method that produces the least bur- 
den on taxpayers. 

Here are some of the things that 
have to be done in preparing a 
financing plan: Hire a bond attor- 
ney; prepare ordinances carefully; 
specify how bills are to be paid; 
avoid pitfalls in preparation of 
sewer assessment lists; and estab- 
lish sewer rentals prior to the issu- 
ance of bonds. 

On the matter of sewer rental 
methods and rate schedules, Mr. 
Friel suggests that they may be 
based on: 

1. Water consumption 
Fixture count 
Flat rate 
Character of property served 
Number of sewer connections 
Value of property served 
Size of water meter 
Volume and character of sew- 
age or waste 

From a survey of 41 communities 
it is found that 82 per cent have 
annual charges between $2 and $8; 
37 pay quarterly; 21 are based on 
type of sewer connection, and 19 
are based on water consumed. 

In another survey, Mr. Friel finds 
that 48 of 92 communities are 
financed by revenue bonds; 47 of 


CONS or go 





Montreal to Oshkosh 


S. W. 
Water & Sewage Div. 
H. J. 
Asst. 
Worthington Corp. 
Harrison, N. J. 





Niles 
Supt. Sewage Treatment 


Kitson, Mor. i. a 
and Toledo, Ohio 
Meeker and 
Van Porter Enloe 
Supt. Sewage Treatment 
Atlanta, Ga. 


Vice Pres. 


the 92 render monthly bills, while 
26 have quarterly bills; 38 of the 
92 base charges on water consump- 
tion, 30 use a flat rate, and 13 base 
charges on the number of fixtures. 

As to the matter of financing and 
the effect thereon of increased con- 
struction costs and decreased bond 
rates, Mr. Friel says that bond rates 
are at the bottom of a 12 year down- 
ward trend. This factor, coupled 
with the increased importance of 
the tax exempt feature of municipal 
bonds and improved financial condi- 
tion of cities, means that one must 
state the cost of construction of 
facilities in terms of the annual 
debt requirements and not in terms 
of construction costs. To prove his 
contention, Mr. Friel cited compara- 
tive figures in different years for 
the rise in construction costs and 
amortization costs. 


Following his presentation, Mr. 
Friel drew these conclusions: 

1. There are ample means avail- 
able today for municipalities 
to finance both sewers and 
plants. 

Creation of separate authori- 

ties solves the problem for 

many cities. 

3. Revenue bonds appear to be 
the best method and they can 
circumvent the debt limit. 

4. If a city has borrowing capac- 
ity, it should proceed at once. 

5. Revenue bonds are gaining in 
popularity but need more en- 
abling laws. 

6. The trend today is toward rev- 
enue bonds and sanitary dis 
tricts or authorities. 
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7. Collection of sewer rentals on 
water bills is favored by mu- 
nicipalities owning the water 
utility. 

8. Joint sewage projects for wa- 
tershed areas are gaining in 
popularity. 

The discussion of Mr. Friel’s pa- 
per was presented by F. M. Veatch, 
Black and Veatch, Cons. Engr., Kan- 
sas City, Mo. Mr. Veatch said that 
Mr. Friel’s paper showed the need 
for rather general legislation, clari- 
fying the situation since the value 
of a law is certainly questionable 
if bonds, issued under its authority, 
cannot be sold. 

Mr. Veatch agreed with Mr. Friel 
on the analysis of the current situa- 
tion particularly as regards the 
combined effects of the high cost of 
construction and the low cost of 
financing. 


There is little doubt that paying 
for sewers and sewage disposal in 
terms of service rendered, rather 
than mere structural units, should 
be attractive. Mr. Veatch cited these 
reasons: 

1. It removes sewer costs from 
the mounting list of expenses 
that must be paid from taxes. 

2. The plan has actual economy 
as well as tax relief in its 
favor. 

3. The idea of sewer service, if 
sold to the public, is as attrac- 
tive as water rents. 

4. Charges for sewer service are 
attractive to health authori- 
ties since they offer assurance 
that sewer systems and sewage 
treatment plants will be con- 
tinued under favorable condi- 
tions of operation and main- 
tenance. 


The outstanding feature of exist- 
ing rates is their lack of uniformity 
as regards bases and objectives as 
well as absence of any common 
ground for comparison. 

Mr. Veatch pointed out that 
“riel’s eight criteria in common use 
did not include a rate base predi- 
cated on investment in property 
used or useful in service, nor does 
that list include a determination of 
rates based on cost of service. 


Sewage rates are now where gas, 
water and electric rates were 50 
years ago, according to Mr. Veatch, 
who went on to say, “No matter 
what you call a sewer rate, it means, 
if adopted, that the system is to be 
operated as a revenue producing 
utility, rather than an article of 
public property.” 

Mr. Veatch cited some special 


systems of sewer service rates, and 
concluded his 


discussion with a 
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plea for a Federation Committee to 
undertake to study sewer rental 
systems and evaluate them. 


British Practice 


The paper by John Hurley, Gen. 
Mgr., Sewage Purification Depart- 
ment, Tettenhall, Wolverhampton, 
England, and President of the In- 
stitute of Sewage Purification, 
England, was read by Dr. F. W. 
Mohlman, Director of Laboratories, 
Sanitary District of Chicago, who 
also was the scheduled discussor of 
the paper. 

Mr. Hurley’s paper described 
present conditions as still a situa- 
tion of make do and mend. England 
has suffered the penalty of pioneers 























Operator’s Forum Moderator 
H. 8. Nicklin* 
City Engineer 
Guelph, Ontario 
(*Retiring president of the Canadian In- 
stitute on Sewage and Sanitation, and pres- 


ent chairman of the Canadian section of , 


the American Water Works Assn.—honors 
enough for one man, but deservedly 
placed.) 

—the equipment is old and out of 
date. 

The paper commented on screen- 
ing and grit removal; chemical pre- 
cipitation and flocculation and pri- 
mary sedimentation in which deten- 
tion periods are usually 6 to 8 hours 
(formerly 10 to 15 hours) and the 
sewage is generally stronger than 
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cyclo-nitrifying filters, a eomp; 
tion of activated sludge pre Po 
rate filters. . 

Mr. Hurley believes that activated 
sludge followed by trickling filters 
produces the best effluent, py 
points out that whichever process is 
placed first does the best work and 
that getting the tail load out jg the 
most costly. 

According to Mr. Hurley, the two 
main trends of sewage treatment in 
common with U. S. practice are in- 
tensification of treatment and mech. 
anization. 


In discussing the paper, Dr 
MohIman pointed out that the long. 
er detention period in Britain has 
been a superficially important dif. 
ference between British and Amer. 
ican practice. Considering that the 
per capita British flow is but 50 to 
60 U. S. gal. per day, it is obvious 
why British sewage is so much 
stronger. The longer detention pe- 
riods lead to some septicity. Dr, 
Mohlman says the trend in both 
countries is toward shorter periods 
brought on by the desire to get the 
sewage through the plant before it 


smells; mechanical removal of 
sludge helps. 
There is a more conservative 


policy in England—even the high 
rate filters are slower than their 
counterparts in this country. Amer- 
ican practice with strong sewage 
shows a trend toward multiple 
filters with roughing filters as the 
first stage. 

Dr. Mohlman cited results of 
trickling filter operation in military 
installations as shown in the ac- 
companying table. 

The data in the table indicate 
that regardless of type of filter the 
efficiency drops off when loadings 


Operating Results—Military Trickling Filter Plants 











B.O.D. Removal — % Efficiency 











B.O.D. — 
No. of Group Load Range Filters Plus Over All 
Plants Designation Lb./Acre-Ft. Sec. Settling Plant 
4 Deep—No Recire. ........cccceces 253- 429 86.9 92.7 
SS eos occbeawaereedrae 245-1170 85.7 90.8 
S. PP PED ceprcecuiecccedeswenenes 192- 930* 66.5* 90.2 
ee ON Ee a 705-2080 81.7 88.1 
4 SS Sere ee ee 1190-1950 78.7 87.5 
3 i . a ree 720-2130 75.7 82.8 
3 OEE. sic cntcnt bende eaenews 2520-5750 70.3 78.3 
70.1 74.8 


4 SBHAMOW—MECICS. .2cccccccccccccses 2370-8250 





*First stage. 


Also discussed were 
and _ trickling 


in America. 
activated sludge 
filters. 
Concerning the former, Mr. Hur- 
ley mentioned four types of aera- 
tion: mechanical (Simplex Spin- 
ner), the Haworth type, the Hartley 
Spiral flow, and the Kessener Brush 
aerator. Trickling filters in Eng- 
land may be double, alternating, re- 
circulating, enclosed aerated, or the 








go above 700 to 1000 lb. of B.O.D. 
per acre foot. 

Dr. Mohlman closed his discus- 
sion with the comment that “Mr. 
Hurley does well to call attention 
to the fallacy of estimating the 
cost of removing so many pounds 
of B.O.D., whether head or tail end 
of the process; in short, the cost 
depends on the quality of effluent 
sought. 
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Army Sewage Treatment Program 


The entire September issue of 
sewage Works Journal is devoted to 
the report on the Army Sewage 
Treatment Program and results ob- 
tained in the operation of army 
ost sewage treatment plants. This 
ig the report of the subcommittee 
on Sewage Treatment of the Na- 
tional Resources Committee. 

The subcommittee report was 
prepared under the direction of 
Harold A. Thomas, Jr., Asst. Prof. 
of Sanitary Engineering, Harvard 
University, Cambridge, Mass. Prof. 
Thomas briefly reviewed the report 
at the Federation meeting. 

The survey covered 56 scattered 
plants, 30 of which were large and 
30 of which were small (one mil. 
gal. per day or less). Most of the 














Contributors to Operators’ Forum Discussion 


Stanley Shupe 
City Engr. 
Kitchener, Ont. 


L. R. Howson 

Cons. Engr. 
Chicago 
plants were underloaded. The sew- 
age in the plants was very like that 
from normal municipalities, except 
perhaps for a slightly higher grease 
content. The B.O.D. of the sewage 
averaged 0.19 lb. per day per man, 
and the suspended solids averaged 

0.15 lb. per day per man. 

Some considerations of the ap- 
plicability of the B.O.D. test were 
raised inasmuch as K values for the 
B.0.D. curves were found to vary 
from 0.1 to 0.3. 

Evaluation of filter operation was 
given considerable attention, and 
the comparisons were made on the 
basis of effective volume of filter, a 
concept that included the effect of 
recirculation. Nitrification was not 
found in high rate filters, but was 
likely to be found in low rate filters. 
Another concept was the determina- 
tion of B.O.D. removal efficiency in 
pounds per 1000 sq. ft. of surface 
hours. , 

In discussing this paper, Dr. Rolf 
Eliassen, Prof. of Sanitary Engi- 
neering, New York University, said 
that the most important results ob- 
tained and recorded are the results 
on high rate trickling filters. The 
application of mathematics to the 
study of filter performance was also 
commended by Prof. Eliassen. 
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In the discussion from the floor, 
Isador Mendelsohn, San. Engr. in 
the Corps of Engineers, said the re- 
port deserved praise but that it 
also must be criticized, and he listed 
and elaborated on 11 points of criti- 
cism. Among the criticisms were 





T. C. Schaetzle 
Supt. Swg. Trtmt. 
Akron, Ohio 


E. J. M. Berg 
Supt. Swg. Trtmt. 
San Antonio, Tez. 
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W. D. Hatfield W. M. Veitch 
Supt. San. Distr. 


Decatur, Ill. 


City Engr. 
London, Ont. 
the lack of conclusions, the lack of 
data on design of sludge beds, the 
lack of designs for the construction 
of sewage treatment plants for fu- 
ture wars, and so forth. Prof. Elias- 
sen replied to many of the criticisms 
pointing out that the report was a 
survey of plants as they were op- 
erated during the immediate past 
war, that sludge bed design was 
unimportant to the report, and that 
it was not intended that the report 
set up design criteria for any future 
war which irresponsible minds were 
already planning. Several others also 
made comment on the report, its 
criticisms, and the implications of 
the criticisms. 
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THE OPERATORS’ FORUM 


(The last half of this session was 
reported by Harry A. Faber,* Edi- 
torial Associate, Water & Sewage 
Works.) { | 


Activated Sludge Problems 


On the problem of Sludge Bulk- 
ing, Roy Robertson, Supt. of Lon- 
don, Ont., said they used chlorine 
and also lime. L. S. Kraus of Peoria 
said he considered sludge to be 
bulking when it went over the weir, 
and that this usually happened 
when the Sludge Volume Index was 
over 350. E. J. M. Berg, Supt., San 
Antonio, claimed there is a differ- 
ence between a gas-lifted blanket 
and bulking that occurs when the 
plant is overloaded; that is when 











Linn H. Enslow 
Ed. “W. & S. Wks.” 
New York 


_ Sol. Seid 

Supt. Swg. Trtmt. 
NewBrunswick.N.J. 
both the air capacity and settling 
capacity are too low. 

Bulking will be caused by too 
much returned supernatant liquor 
or shock loads from _ slaughter 
houses and the like. Mr. Berg re- 
turns sludge to the extent of 10 to 
15 times the suspended solids con- 
tent of the sewage and uses chlorine 
according to Tapelshay’s formula 
to control bulking. . 

Frank W. Jones, Cons. Engr. of 
Cleveland, described a small plant 
properly designed that still had 
feathery solids going over the weir, 
and a sludge blanket that carried 


*Research Chemist, The Chlorine Insti- 
tute, New York City. 





Los Angeles to Durham 


D. M. Williams Reuben F. Brown Stan Mogelnicki 
Supt. Waste Disp. 


Supt. 
Sewer Maint’nce 
Los Angeles 


Supt. 
Water &€ Sewage 
Durham, N. C 


Dow 
Midland, Mich. 


A. L. McPhail C. W. Klassen 
Supt. Water Chief Engr. 
Co. St. Catherines, State Dept. Hith. 
Ont. Springfield, Ill. 
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high. Jones asked if it wasn’t after 
long periods of drouth that chlorine 
to control bulking did not work. 
Dr. W. D. Hatfield of Decatur, IIL., 
described how loadings in his plant 
were calculated on the basis of 1000 
cu. ft. of aeration capacity. 

As to the relation of air require- 
ments to the B.O.D. of the sewage, 
Stanley Shupe, City Engineer of 
Kitchener, opened the discussion 
with the statement that it was dif- 
ficult to make such a calculation 
when mechanical aeration is used. 
Dr. F. W. Mohlman, Dir. of Labs., 
Sanitary District of Chicago, said 
that “cubic feet of air used per 
pound of B.O.D. removed” was a 
very useful figure in the operation 
of a plant, but that the values varied 
for different plants, as shown by 
Chicago results, where the value is 
500 at North Side Plant and 800-900 
at the Southwest Plant. Another 
useful value is “pounds B.O.D. re- 
moved per cu. ft. of tank capacity.” 
Dr. Mohlman emphasized the fact 
that the D.O. content at the end of 
the aeration tanks should never be 
allowed to drop below one to two 
parts per million. 

Mr. Berg of San Antonio said that 
he found it necessary to use 900 
cu. ft. of air per pound of incoming 
B.O.D. in order to obtain an accept- 
able effluent, and that it was harder 
to treat a high B.O.D. than a low 
one, 

Prof. Don E. Bloodgood of Purdue 
University pointed out the fal- 
lacy of taking the average D.O. in 
an aeration tank. Dr. Hatfield of 
Decatur, Ill., responded that the 
D.O. at the end of the aeration tank 
was a good control index, but that 
it was quicker to take the D.O. at 
the one-third point from the influent 
every two hours and to maintain 
1.5 to 2.0 ppm. of D.O. at that point. 

As to Costs of Operation, George 
Phelps, Engr. ef Sewers, Toronto, 
said $1 per capita per year was an 
average, with 65 per cent charged 
to labor, 11 per cent to fuel and 
power, 18 per cent to supplies, and 
6 per cent to engineering. Everette 
H. Munro of York, Ont., reported 
their costs to be 66 cents per capita 
per year, without digestion. 


Trickling Filter Problems 
Trickling filters are preferable to 
other treatment when _ industrial 
wastes are present or when sea- 
sonal loads are highly variable, ac- 
cording to R. V. Anderson, Cons. 
Engr., of Toronto. L. R. Howson, 


Cons. Engr. of Chicago, speaking on 
this topic, remarked that each plant 
should be tailor made for the prob- 
lem involved, the requirements of 
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treatment, and the cost. Trickling 
filters are best for wastes of high 
concentration and variable load. 
Trickling filters won’t go dead; they 
only drop in efficiency when the load 
is increased. They are especially 
good on packing house wastes. 
The trickling filter fiy problem and 
nuisance can be met with % to 1% 
ppm. of D.D.T. in the total flow, ac- 
cording to T. C. Schaetzle, Supt. of 
the Akron, Ohio, Sewage Plant, who 
has done considerable experimenta- 
tion on the use of this insecticide 
for the control of these flies. At 
present it looks as though treatment 
every week is necessary; too much 
must not be added as it causes un- 
due sloughing of the filter growth. 
R. W. Simpson, San. Engr., Gilbert 
Associates, Reading, Penna., re- 
viewed briefly the experimental 
work he did at Keesler Field during 
the war and discussed the costs of 
treatment, do’s and don’t’s of appli- 
cation and good results obtained. 


Sludge Disposal Problems 


“Glass-Over” sludge drying beds 
in Canadian practice appears to be 
generally unsatisfactory. At the 
North Toronto plant this type of 
bed has proven so expensive that 
they would not again be installed. 
While glass-over beds were built in 
1930 at the East York plant, digest- 
ed sludge is now removed by tank 
truck and the liquid sludge is used 
as fertilizer. For the United States, 
glass-over beds have proven so little 
superior to open beds at Jackson, 
Mich. (the ratio of dryings cited 
was 165 on covered to 156 on open 
beds), that the glass-over structures 
have been sold. Practice at Dur- 
ham, N. C., was cited as a happy 
medium; there the beds are covered 
but not enclosed, and are provided 
with warming radiators beneath the 
sand surface. The factors of effi- 
cient ventilation, use of chemicals, 
and appearance in closely settled 
communities were cited as con- 
tributing to making use of the glass- 
over beds worthy of consideration. 

The use of alum to accelerate 
sludge drying is a method which 
evoked considerable discussion. 
Several speakers pointed out the 
importance of applying alum in 
such a way as to retain the carbon 
dioxide which is generated within 
the sludge in order to utilize its 
buoyant effect. It was reported that 
one plant is successfully adding 
ground garbage to raw sludge, de- 
watering on vacuum filters, and in- 
cinerating. The sludge cake so ob- 
tained has a volatile content of 75 
per cent instead of the normal 50 
per cent. While the cake is higher 








in moisture content, this is mor 
than balanced by the higher cal 
orific content which results from 
the addition of garbage. 


Industrial Waste Ordinances 


Much interest was expresseq in 
the subject of industrial waste or. 
dinances and sewer rental charges 
but limited time was available at 
this last session. The method of 
charging for industrial wastes at 
New Brunswick, N. J., was described 
as satisfactory to industry and 
to the municipality. Since the play 
was developed in 1944, it has grad- 
ually been made 100 per cent effec. 
tive and now that new plant addj- 
tions are required it is expected 
that about 80 per cent of the cost 
will be paid by industry. In Los Ap. 
geles, Calif., a committee has been 
functioning to enforce ordinances 
concerning industriai wastes. The 
additional sewage treatment re. 
quired will cost about half a million 
dollars and will be paid for by in- 
dustrial waste charges. 

Buffalo, N. Y., is the first city to 
develop a formula for charging in- 
dustry on the basis of analysis of 
the waste. 





“Joe” Knox New NEWWA 
Secretary 








The New England Water Works 
Association Executive Committee ap- 
pointed Joseph C. Knox, Sr. Sanitary 
Engineer, Mass. Dept. of Public 
Health, Boston, Mass., as Secretary 
of the Association at its meeting in 
October. Mr. Knox succeeds Walter 
C. Conroy, General Supt., Belmont, 
Mass., who in turn succeeded to the 
secretaryship following the death of 
Frank J. Gifford in 1945. Mr. Con- 
roy resigned because of press of 
other duties. 

Joseph C. Knox has been a member 
of the Executive Committee of 
NEWWA and has been very active 
in the Association for many years. 
Also for more than 25 years he has 
been connected with the Mass. Dept. 
of Health and is now charged with 
special legislative investigations and 
studies of water supply needs and 
resources. 
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WOOL SCOURING WASTES TREATED 
BY NEW CHEMICAL PROCESS 


Cooperation Between the Chemist, Manufacturer, and Engineer Provides 
a Modern Solution to an Old Problem 


By HARRY A. FABER 


Research Chemist 
THE CHLORINE INSTITUTE, INC. 


and 


NEW YORK. N. Y. 


OOL scouring wastes are 
WV sens the strongest wastes 

produced by the textile in- 
dustry and, in addition, they con- 
stitute a distinct loss to the manu- 
facturer. Several methods of treating 
these wastes are in use, but until re- 
cently no process has been satisfac- 
tory either for reducing the pollu- 
tion load or for recovering the wool 
grease which they contain. 

This report describes the develop- 
ment, after five years of research, of 
a new chemical process for treating 
wool scouring wastes. Through its 
use, the pollution load imposed on 
che receiving stream can be very ma- 
terially reduced and a valuable by- 
product can be recovered. A full 
scale plant, specifically designed to 
employ the process, has been in suc- 
cessful operation for more than a 
year. 


Characteristics of the Waste 


The character of the liquor which 
results from scouring wool with al- 
kali and soap approaches that of an 
emulsion in which the grease, or- 
ganic matter, and fine solids remain 
in suspension. The waste is a brown, 
thickly turbid liquor, usually cov- 
ered with a greasy scum and con- 
taining some settleable mineral 
solids. It is aiways alKaline and high- 
ly putrescible. In general practice, a 
part of the liquor is discharged con- 
tinuously and the scouring train is 
completely emptied one or more times 
daily. The volume of wastes pro- 
duced will be in proportion to the 
amount of wool scoured, but will 
vary with the type and efficiency of 
the scouring process employed. Each 
pound of scoured wool will usually 
produce from one to ten gallons of 
wool scouring waste. 

The examination of a large num- 
ber of wool scouring wastes shows! 
these to average approximately 9,000 
ppm. grease, 12,000 ppm. suspended 
solids, 7,000 ppm. alkalinity, and 
5,500 ppm. B.O.D. During 1944 and 
1945, analyses of wool scouring 
wastes from several New England 





H. A. Faber 


P. F. Howard 


woolen mills showed the 5 day B.O.D. 
value to range between 5,000 ppm. 
and 6,500 ppm. 


Older Methods of Treatment 


There is little published informa- 
tion concerning the full scale treat- 
ment of wool scouring wastes in the 
United States. The acid cracking 
process has been installed by a few 
wool combing mills in this country, 
and at least five of these installations 
are known to be in operation. It is 














PAUL F. HOWARD 


Consulting Engineer 


WHITMAN AND HOWARD, ENGINEERS 


BOSTON, MASS. 


reported that before 1925 two wool 
combing mills were scouring wool by 
a solvent extraction process and it is 
believed that the number of mills 
using this process has not increased 
since that time. More recently cen- 
trifugal processes have been devel- 
oped for partially treating scouring 
wastes by recovering a high grade 
of wool grease. The number of wool 
combing mills which employ a cen- 
trifugal process is not known, but it 
is now in general use in many mills. 
Of many other methods proposed, 
none appears to have been placed in 
plant scale operation in the United 
States. Acid cracking treatment and 
centrifugal treatment are the only 
two processes of wool scouring waste 
treatment which can be considered 
to be in general use. 

The acid cracking process has been 
employed by a few wool combing 
mills in the United States for many 
years. It is not only a highly odorous 
process, but the effluent produced is 
still unsatisfactory for discharge to 


_ ——— 


Wool Scouring Waste Treatment Plant of Abbot Worsted Co. at Forge Village, 
Mass 
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Screen and pump hous 
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e in right foreground. 
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WOOL SCOURING WASTES TREATED 








Aeration and Hypochlorite Mixing Unit in Background, Two of Three Primary 
Settling Tanks in Foreground 


streams. While much of the grease 
and suspended solids are removed by 
this treatment, the effluent is always 
acid and contains in solution much 
organic matter which becomes pu- 
trescible on neutralization. Experi- 
ments have shown that the acid 
cracked effluent can be further puri- 
fied by chemical precipitation and by 
biological treatment, but both meth- 
ods are expensive. 

A number of wool combing mills in 
the United States have adopted the 
centrifugal process. It is employed as 
a method of grease recovery and is 
not intended as an effluent treatment 
process. Less than half of the grease 
content is recovered by this treat- 
ment and very little improvement is 
accomplished in the pollutional char- 
acteristics of the scouring liquor. 
The centrifuge effluent, like that 
from the acid cracking process, can 
be further purified either by chem- 
ical or biological treatment but, 
again, either method of treatment is 
expensive. 


The Chlorine Process 


A process for the treatment of 
wool scouring wastes, which was 
based on an entirely different prin- 
ciple, was described,? patented’® and 
used in Australia by Jean de Raeve. 
He was the first to point out that 
“The persistently emulsified condi- 
tion of wool scour suds and their 
resolution results from the presence 
therein of gelatinous elements. . 
These products are protective colloids 
which entangle and hold the grease 
so that it resists separation.” 
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Apparently the chlorine process of 
treating wool scouring wastes 
aroused no interest in the United 
States for twenty years. In 1936 
Faber* studied the use of gaseous 
chlorine in conjunction with preaera- 
tion for increasing the removal of 
grease from sewage. His application 
was based on the principle advanced 











BY NEW CHEMICAL PROCESS 





by de Raeve that chlorine Would act 
to release grease by destroying ¢, 
protective colloid effect of the pone 
teins. This study and those of Others 
are not directly comparable to the 
process intended for treatment og 
wool scouring wastes. The resylts 
however, do show that the release of 
grease is increased by the action of 
chlorine and appear to substantiate 
the principle of the de Raeve Process, 


Pilot Studies Lead to 
Full Scale Plant 


As stream pollution problems be. 
came more pressing, the need for an 
improved method of wood Scouring 
waste treatment was _ recognized. 
During 1939, Fields Point Manufae. 
turing Corp., Providence, R. [., yp. 
dertook an investigation of the de 
Raeve process. Laboratory studies 
were first made of many samples of 
wool scouring wastes collected from 
wool scouring mills in New England, 
Pilot plant studies were then con- 
ducted at several mills, but the re. 
sults obtained were far from uni- 
form. 

By 1943 it appeared that suitable 
control measures had been developed. 
In the summer of that year, further 
studies were made by Fields Point 
Manufacturing Corp. in a pilot plant 
erected for the purpose by Abbot 
Worsted Co. at its mill in Forge Vil- 
lage, Mass. During these studies it 








Three Secondary Settling Tanks in Background, Filter Presses in Foreground 
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Flow Diagram—Wool Grease and Waste Treatment Plant—Abbot Worsted Co., Forge Village, Mass. 
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was discovered that the scouring 
waste from this mill could be treated 
with uniform success by applying 
chlorine as calcium hypochlorite solu- 
tion instead of using gaseous chlo- 
rine. Based on this new procedure, 
that is, the substitution of an alka- 
line chlorine solution for an acid gas, 
the process was immediately sim- 
plified. 

The results obtained in the pilot 
plant were reviewed by Fields Point 
Manufacturing Corp., Abbot Worsted 
Co., and by Whitman & Howard, con- 
sulting engineers for the Abbot Co. 
After careful consideration, Abbot 





from mills which employ centrifugal 
treatment for recovery of grease can 
be treated by the hypochlorite proc- 
ess. In fact, all types of wool scour- 
ing wastes studied to date have 
proven amenable to treatment by this 
process. 

The first step in the process is the 
addition of calcium hypochlorite solu- 
tion to the waste in a continuous 
flow mixing and aerating unit. Cal- 
cium hypochlorite reacts immediate- 
ly with the sodium carbonate and 
soluble soaps, producjng a precipitate 
of calcium carbonate and insoluble 
soaps. The wool scouring waste emul- 








Plate and Frame Filter Presses For Separation of Grease from Sludge 


Worsted Co. decided, upon recom- 
mendation of the engineers, to build 
a full scale treatment plant employ- 
ing the hypochlorite process. Since 
the stream pollution problem at the 


Abbot mill was less serious than that ~ 


existing at many other woolen mills, 
and since no precedent existed “or 
the adoption of this process, he 
Abbot Company should be recognized 
as being unusually progressive in 
taking such action. 


The Hypochlorite Process 


The hypochlorite treatment of wool 
scouring wastes was soon developed 
into a well controlled process which 
provides both an improved effluent 
and a high degree of grease recovery. 
In addition to the data obtained at 
the Abbot pilot plant, further studies 
have been made at other wool comb- 
ing mills. It has been found that an 
existing acid cracking plant could be 
converted to use the hypochlorite 
process and the plant was so operated 
for several months. It has been 
found also that the scouring wastes 
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sion is rapidly separated into its 
solid and liquid phases, due to the 
oxidation of organic matter by the 
calcium hypochlorite. 

The amount of calcium hypochlo- 
rite required for accomplishing pre- 
cipitation and separation is readily 
determined by physical observation 
of the treated waste after a very 
brief reaction period. When the 
proper hypochlorite dose is applied, 
large curds of insoluble soaps will be 
formed. Different forms of calcium 
hypochlorite will vary in chlorine 
content, consequently the required 
dose can best be expressed in terms 
of chlorine. Based on performance in 
the Abbot mill, the amount of chlo- 
rine required for treatment will be 
approximately equal to the amount 
of alkali used in the scouring opera- 
tion. 


From the mixing and aerating 
unit, the treated waste is discharged 
to one of three primary settling 
tanks. The settling tanks are oper- 
ated on a batch system and each tank 
provides eight hours’ detention. 
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After settling, the clear sy 

liquor is decanted and is discharss 
directly to the receiving stream op 
sewer. 

The waste remaining after 
ing consists of the sludge an 
layers which contain the grease and 
solids. This liquor is pumped to gee. 
ondary settling tanks where Sulfuric 
acid is added until the pH valye is 
reduced to between 4.0 and 5.0, Miy. 
ing is provided by aeration. The 
acid releases chlorine from the h 
chlorite and, after a detention Period 
of eight hours, concentrated Sludge 
liquor is produced. Supernatant from 
secondary settling is decanted and is 
discharged with the larger volume 
of primary supernatant. 

Sludge from secondary treatment 
is discharged to a pressure tank 
where it is heated with steam to a 
temperature of 190° F. Then steam 
or air pressure is used to force the 
heated sludge into plate-and-frame 
filter presses. Steam is applied to 
the presses until 70 to 75 per cent of 
the grease content of the sludge js 
removed. The filter cake which re. 
mains consists of approximately 15 
per cent moisture, 15 per cent grease 
and 70 per cent of inert material. 
This filter cake can be disposed of on 
land where it dries readily and with- 
out nuisance. 

The grease and water mixture 
flowing from the presses is dis- 
charged to a series of gravity sepa- 
rating tanks. The thickened grease 
is concentrated in a final tank, where 
it can be steamed and where it can 
be treated with mineral acid. The 
finished grease, light brown in color, 
contains about 2 per cent moisture 
and 8 to 15 per cent free fatty acid. 


Design of Full Scale Plant for 
Abbot Worsted Company 
Building of this waste treatment 
and grease recovery plant was under- 
taken primarily to eliminate the 
dumping of objectionable wool scour- 
ing waste into Stony Brook. It had 
been the practice for many years to 
discharge the wool scouring waste 
into lagoons. Much of the solid mat- 
ter was deposited as the waste flowed 
through the lagoons and fifty to 
seventy-five thousand gallons of 
liquor per day with a B.O.D. of 
about 6,000 ppm. passed over the 
weir into Stony Brook. From time to 
time it became necessary to excavate 
the solid matter deposited in the 
lagoons and to dispose of it upon 
land. This practice resulted in com- 
plaints due to the objectionable odor 
in the vicinity, the disappearance of 
fish life and water fowl from the 
stream and the unsightly appearance 
of the stream and mill pond located 
about one mile below the Abbot plant. 
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In addition to constructing its 
treatment plant for the primary pur- 
nse of correcting objectionable con- 
‘tions, Abbot Worsted Co. planned 
recover wool grease. Those indus- 
trial wastes which can be treated so 
js to return a salable by-product are 
few indeed. Wool grease, however, 
‘. g valuable commercial material 
ai the pilot plant studies had indi- 
cated the quality and quantity of this 
material which might be recovered 
in a full scale plant. On the basis of 
the pilot plant studies, it appeared 
that the income from the sale of 
grease would eventually pay the en- 
tire cost of treatment. 


Basis of Design 


The Fields Point Manufacturing 
Corp. had demonstrated the prac- 
ticability of the process both by op- 
erating a small pilot plant and by 
temporarily converting an existing 
plant using the acid cracking process. 
The capacities, sizes, flow arrange- 
ment, type of materials and type of 
building construction were deter- 
mined by Whitman & Howard, Engi- 
neers. In general, the design was 
based on their experience in treating 
other types of industrial waste and 
general sewage treatment practice. 
The sequence of operations is shown 
in the accompanying flow diagram. 
Small piping, auxiliaries, by-passes, 
ete., are not shown on the diagram. 


The Collection of Scouring Liquor 


Two scouring trains (each having 
four bowls) located in the basement 
of this mill are used to wash wool 
and mohair. The types of wool and 
mohair washed are varied at fre- 
quent intervals, and the characteris- 
tics of the waste liquor produced 
shows a corresponding variation. In 
general, the fine wools contain the 
most grease while the mohair con- 
tains less grease than any of the 
wools. 

At present a system is employed 
of returning the wash water to the 
previous bowls. If desired, the rinse 
water of the final bowl may be run to 
waste without treatment. The dirty 
spent scouring liquor and sludge 
flows by gravity to a screening device 
located near the trains where wool 
fibre is recovered. . 

The waste liquor then flows by 
gravity to a concrete sump located 
under a brick building built for the 
purpose in the mill yard near the 
new treatment plant. The bottom of 
this sump is shaped like an inverted 
pyramid. The two pump suctions are 
located close to the apex. It is neces- 
sary at times, however, to agitate the 


solid matter which settles out of the 
liquor. Steam and water connections 
are provided for this purpose. The 
waste is pumped by means of open 
impeller type sewage pumps to a steel 
aeration tank located on the third 
floor of the treatment plant. 


Aeration and Mixing Unit 


Much thought was given to the de- 
sign of an aeration tank in which the 
waste liquor could be detained for a 
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rite solution is pumped into the inlet 
end of the tank as required from the 
storage tanks which are later de- 
scribed. The aerated and chlorinated 
waste liquor flows by gravity from 


the aeration tank through steel 
troughs to the primary settling 
tanks. 


Primary and Secondary 
Settling Units 
The three primary settling tanks, 














» 











Grease Separating Tanks, with Drum Storage on Lower Level 


considerable length of time, without 
permitting the solid matter to settle 
out, while air and calcium hypochlo- 
rite solution were added to it. This 
was accomplished by building a rec- 
tangular tank, the lower portion of 
which is divided into four sections 
each with an inverted pyramid type 
bottom. Liquor is drawn from the 
bottom of each section by means of 
a recirculating pump and thus is re- 
turned to the inlet end of the tank. 
Diffused air is applied by means of 
carborundum tubes located near the 
bottom of the tank. The arrangement 
of these tubes has been so successful 
that only one cleaning of the tubes 
has been required in fifteen months 
of operation. The calcium hypochlo- 


each of 15,000 gallons capacity, are 
built of steel and have conical bot- 
toms. Provisions were made in these 
settling tanks for adding additional 
calcium hypochlorite solution and for 
further aerating the liquor. After 
the solids have been precipitated and 
settled to the bottom, the supernatant 
liquor, exclusive of top layer of 
frothy scum, is drawn to waste by 
means of manually operating decant- 
ing pipes. This liquor is discharged 
without further treatment into Stony 
Brook. The settled sludge is pumped 
to the secondary settling tanks. 

The three secondary settling tanks 
are also built of steel and have conical 
bottoms. Sulphuric acid is added to 
the sludge in these tanks, compressed 
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air being used to mix the acid with 
the sludge. After secondary settling, 
supernatant liquor is also drawn to 
waste from these tanks by means of 
decanting pipes and is discharged 
into Stony Brook without further 
treatment. 


Recovery of Grease from Sludge 


The sludge from the secondary 
settling tanks flows by gravity to the 
steel blow tank located on the first 
floor of the building. In this tank 
the sludge is heated with steam and 
then is forced by means of steam 
pressure into one of the filter presses 
located on the second floor. The blow 





in open steel troughs to the grease 
separation tank. 

The grease separates from the 
water by flotation as the mixture is 
cooled. This is accomplished by flow- 
ing the floating grease through a 
series of three rectangular steel 
tanks. Water is automatically drawn 
from the bottom of each tank into a 
fourth tank, where any grease re- 
maining in the water is again floated 
off. The clear water is allowed to flow 
directly into Stony Brook. 

A circular lead lined wooden tank 
is provided in which the grease is 
boiled by means of steam in coils. 
The grease may be further dried in 
this tank by the addition of sulphuric 





View in the Plant 


tank is heavily insulated to hold the 
heat. 

The plant. was operated for more 
than one year with two plate type 
filter presses, and recently a third 
press was placed in operation. Expe- 
rience has shown that it will be bet- 
ter and less expensive to operate 
with four such presses and the 
fourth unit is now being added. 
These presses have iron plates and 
frames separated by filter paper sup- 
ported on cloth. Steam pressure 
forces grease and water out of cocks 
at the base of the plates and the 
sludge (filter cake) is retained in the 
frames. The filter cake, manually re- 
moved at the end of the pressing 
operation, drops through openings in 
the floor under the presses directly 
into a truck trailer located in the 
basement. The odor of the filter cake 
is not objectionable. The cake has a 
very slight odor of chlorine and has 
the appearance of partially dried 
building plaster. Used for ground 
fill in public locations, the cake rap- 
idly becomes dry and odorless. The 
grease and hot water flows by gravity 
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Control Laboratory 


acid. A return line with pump is in- 
stalled to pump the grease back to 
the secondary settling tanks if for 
any reason further treatment should 
be desired. 

The grease is discharged by grav- 
ity from the grease boiling tank into 
steel drums or barrels for shipment. 
Each filled drum weighs about 450 
pounds. The full drums are wheeled 
to platform scales for weighing and 
then are stored in a room provided 
for the purpose. The building floor 
is at such a grade that the drums 
may be wheeled into a delivery truck 
without lifting. 


Calcium Hypochlorite Solution 


One large and two small concrete 
tanks are provided in the treatment 
plant. The large tank is designed for 
the storage of calcium hypochlorite 
and the smaller tanks may be used 
either for additional storage or for 
the manufacture of this material. 
Calcium hypochlorite solution is de- 
livered to the plant in tank trucks 
and is pumped from storage to the 
aeration and mixing unit or to the 
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primary settling units. A] Pum 
used for handling this solution are 
electric motor driven, iron constry. 
tion, centrifugal pumps. Should it 
prove desirable to manufacture cq). 
cium hypochlorite solution at the 
plant, space has been provided for 
the storage of one ton containers of 
liquid chlorine and lime in bulk. Re. 
circulating pumps are installed for 
use in the preparation of calciyn 
hypochlorite solution. 


Construction Features 


Compressed air and steam at both 
high and low pressures are furnished 
to the treatment plant from the near. 
by mill. Additional compressed air 
is furnished by an electric motor 
driven air compressor installed ep 
the first floor of the treatment plant, 

All piping is of steel. Certain pipe 
lines subject to corrosion are cement 
lined and joined together with spe. 
cial lead lined fittings. All valves jp 
lines carrying waste liquor and 
sludge are of the lubricated plug 
type. Other smaller valves on bleach 
lines are all iron, outside screw and 
yoke clamp valves with wedge dis, 
Operation of the pump which delivers 
raw wool scouring waste to the aera- 
tion and mixing unit is controlled by 
float levels, and the same control 
mechanism can be connected to reg- 
ulate the addition of calcium hypo- 
chlorite solution and of diffused air 
to the same unit. 

The waste treatment and grease 
recovery building has concrete foun- 
dations, brick walls and a flat wooden 
roof supported on steel beams. The 
floors of the building are of concrete. 
The main part of the building is 
three stories high, 75 feet long by 60 
feet wide. A one story grease stor- 
age room is attached at the rear and 
a one and two story projection at the 
front houses the bleach making fa- 
cilities, control laboratory, toilets, 
lockers, etc. 


Operating Data 


The plant is operated in two shifts 
and requires the services of a total 
of four to five men. The largest 
single item in the cost of operation is 
for calcium hypochlorite solution; 
other costs are for filter cloths, acid, 
steam, electricity, and general main- 
tenance. Records of plant costs and 
of return from the sale of grease 
have been carefully maintained. Nu- 
merous improvements have been 
made and, as the treatment process 
has become better understood, it is 
now possible to report that, based on 
the present price of grease, the in- 
come from the sale of grease exceeds 
the cost of operation. As final op- 
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ing cost and revenue figures can- 
-_ be determined, specific fig- 


have been omitted until more 
iets js available. 


Recovery of W ool Grease 


Using the hypochlorite process, 
shout 98 per cent of the grease can 
be removed from the scouring wastes 
and from 70 to 75 per cent of the 
grease can be recovered and sold. At 
present prices, this type of wool 
grease sells at eleven cents per pound. 
if the mill scoured only the grades 
of wool high in grease, the process 
wuld be very profitable, indeed. Un- 
fortunately, the chemical dosage is 
largely determined by the chlorine 
jemand of the scouring waste and 
not by its grease content. Thus, the 
chemical requirements for treatment 
of a scouring waste low in grease are 
at least as high as the requirements 
for a waste high in grease, making 
the chemical costs and operating 
costs proportionately higher for 
grease recovered from _ scouring 
wastes low in grease. 

Ina plant built to employ the hypo- 
chlorite process, the fixed charges of 
interest, depreciation, power and 
labor will be independent of the type 
of wool scoured. The chemical costs 
per pound of grease recovered will 
be proportionately higher for wastes 
low in grease than for those high in 
grease. The percentage recovery of 
grease will be lower from wastes low 
in grease. 


Stream Pollution Aspects 


The full scale plant has operated 
consistently without odors, producing 
aclear effluent slightly yellow in color 
and slightly alkaline in reaction. Set- 
tleable and suspended solids are com- 
pletely removed from the wastes, and 
less than 5 per cent of the grease 
content remains in the effluent. The 
removal of B.O.D. varies from 80 to 
90 per cent. 

Some discussion of the B.O.D. 
value of these wastes is warranted, 
however, because the percentage re- 
moval figure may be misleading. In 


general, the B.O.D. of the raw wool 
scouring wastes is extremely high, 
ranging from 5,000 ppm. to 6,500 
ppm., and the B.O.D. of the treated 
effluent is about 600 ppm. to 700 ppm. 
It must be taken into consideration 
that the determination of the B.O.D. 
of a chlorinated effluent is not an en- 
tirely satisfactory procedure. The 
effluent from the hypochlorite process 
contains a substantial amount of 
residual chlorine, generally from 25 
to 50 ppm. Samples of such effluent 
must be dechlorinated in order to de- 
termine the B.O.D. value, and the re- 
sults of this determination are not 
strictly comparable with the demand 
which a chlorinated effluent actually 
exerts on the receiving stream. 

The effect of such treatment has 
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process for the treatment of wool 
scouring wastes and for the recovery 
of wool grease, has made a patent 
application to cover its use. Rights 
to use the process are available to 
woolen mills where such treatment is 
applicable. 
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Samples of Wool Scouring Waste Showing Progressive Improvement in Quality 

From left to right: (1) Raw waste before treatment; (2) primary waste after 
treatment with calcium hypochlorite; (3) secondary waste after treatment with 
acid; (4) effluent from acid treatment; (5) effluent from hypochlorite treatment. 


been immediately apparent in the 
improved appearance of the stream 
into which the treated effluent is dis- 
charged. The present effluent no 
longer contributes sludge deposits, 
decomposing solids, grease, or exces- 
sive oxygen demand. Fish and other 
aquatic life have returned to the 
stream not far below the point at 
which the effluent enters. 


Patent Application Made 
Fields Point Manufacturing Corp., 
which developed the hypochlorite 
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New Water Supply for 
Guayaquil 

The City of Guayaquil, Ecuador, 
has contracted with three United 
States firms for investigations, de- 
sign, construction and initial super- 
vision of operation for a new water- 
works system to serve the city. 

Buck, Seifert and Jost, Consulting 
Engineers of New York City, are 
making a study of the water supply 
requirements and proposed sources 
of supply and, after completion of 





their report, will prepare construc- 
tion plans and specifications and su- 
pervise construction. The Frederick 
Snare Corporation of New York City 
will perform the construction work. 
After completion, operation of the 
waterworks system will be super- 
vised for one year by the Pitometer 
Company of New York City. 

The new system is expected to con- 
sist of intake works on the Daule 
River about thirty kilometers north 
of Guayaquil and an aqueduct lead- 
ing to the city, together with large 


sedimentation basins to partially 
clarify the silt-laden river water, 
diesel-electric pumping station, filtra- 
tion plant, distribution reservoirs 
and transmission and distribution 
system improvements. The cost of 
the project will be about $4,000,000. 
It is to be financed by the Export- 
Import Bank. 

The present inadequate 5.8 mgd. 
water supply of Guayaquil, a city of 
about 170,000, is obtained from 
mountain streams in the foothills of 
the Andes, 90 kilometers east. 
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ESUMING its annual meetings 
R after a wartime cessation, the 
Kentucky-Tennessee Section of 
AWWA held its first post-war meet- 
ing in Knoxville, Tenn., Oct. 28-30. 
The attendance approximated 150. 
Topics featured on the program 
were Stream Pollution Control, Pub- 
lic Relations, Taste and Odor Control 
Through Chlorine Dioxide Treatment 
and Breakpoint Chlorination. A high- 
lv popular session was that featuring 
a Panel Discussion of Water Supply 
Problems and their solution. The 
closing session was given over to 
Stream Pollution and its effects on 
public water supplies. At the close 
of this session the Section stood God- 
father at the birth of the new Ky.- 
Tenn. Sewage Works Association, 
after hearing the Vice-President of 
the Sewage Works 
ederation, George 
Russell of St. Louis, 
and W. H. Wisely, 
Exec. Secy. of the 
Federation, review 
the aims, objectives 


and accomplish- 
ments of the Fed- 
eration. The Ky.- 


Tenn. Sewage 
Works Association | 
will function under 


the guidance of the 
Secretary of the 
Ky.-Tenn. Section 
of A. W. W. A., R. P. 
Farrell, who was 
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Harry E. Jordan, Exec. Secy., and Wendell R. 


KY.-TENN. 


SECTION 


MEETS IN 
KNOXVILLE 


Features Stream Pollution and Sires New 
Ky.-Tenn. Sewage Works Association 


also elected Secretary of the Sewage 
Works Ass’n. The meetings of the 
Association will be held jointly with 
those of the AWWA Section. 


A Stream Pollution Resolution 

At the close of the session on 
Stream Pollution the following reso- 
lution was introduced by Henry M. 
Ger*er, President of the municipal- 
ly owned Louisville, Ky., Water Co., 
and was approved unanimously after 





“Trusteed” 


Lois Sutherland 
Supt. & Treas. 
Paducah Wtr. Wks. 
Paducah, Ky. 
(Elected Section Trustee Her Public 
Relations Problems Few) 


some discussion, which indicated no 
desire on the part of members of the 
Section to jeopardize the status of 
the State authorities in advocating 
Federal pollution legislation. The 


resolution reads: 
“Whereas, the Kentucky-Tennessee Sec- 
tion of the American Water Works Asso- 





Water and Sewage Works Associations’ Big Guns 


A.W.W.A., from Akron, Ohio. 


George Russell (No. 2), Vice-President of the Federation of Sewage Works 
Assns., from St. Louis, and Homer Wisely, Exec. Secy., were on hand for 
the launching of the Ky.-Tenn. Sewage Works Association. 


La Due (No. $3), President of 








Secy.-Treas. Vice-Chmn, 
R. Paul Farrell G. R. Kavanagh 
Chief Engr. Distr. Mar. 
State Hith. Dept. W. & T. Co. 
Nashrille, Tenn. Knoxville, Tenn 
ciation views with alarm the continued 
and increasing pollution of our streams 
with little satisfactory regulatory legisl,- 
tion. 
“Now therefore be it resolved that the 


Kentucky-Tennessee Section of the Ameri- 
can Water Works Association petitions the 
national officers and directors of the 
American Water Works Association to re- 
view, support and promote and, if neces- 
sary to initiate such national legislation as 
will, with the least delay, clean up the 
streams of the nation and prevent or miti- 
gate further pollution or to vigorously sup- 
port any legislation pending before the 
Congress that will achieve this end, with 
all the power and resources at its com- 
mand.”’ 

Mr. Gerber, explaining the under- 
lying reason for his resolution, point- 
ed to the proven difficulty of obtain- 
ing adequate cooperation of indi- 
vidual States in securing pollution 
abatement on interstate streams. In 
particular, he cited the failure of the 
proposed Ohio Valley Compact, be- 
cause all States concerned could not 
reach an agreement. Because this im- 
portant test of State 
cooperation had 
proved a failure 
after several years 
of effort, and accom- 
plished so little in 
reducing __ pollution 
which had_ worked 
such a hardship on 
Ohio River water 
treatment plants, he 
saw faint hope of 
securing permanent 
relief on such vast 
drainage areas with- 
out Federal legisla- 
tion in some form or 
another. 
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llution Control in 


P Po 
— and Kentucky 


Tennessee 
In reviewing “Progress in Stream 
Pollution Control in Tennessee,” 








AWWA Directors 


Chas. M. McCord 
Supt. & Engr. 
Water. Dept. 

Memphis, Tenn. 

( Director-Elect.) 


Clark J. Cramer 
Chief. Engr. 
Lexington Water Co. 
Lexington, Ky. 
(Incumbent ) 


pn. P. Farrell, State Sanitary Engi- 
ner for Tennessee, stated that in 
1945 the State Legislature had estab- 
ished a Stream Pollution Control 
Board, the chairman of the Board 
being the Health Commissioner of 
Tenn., and the secretary of the Board 
being the Chief State Sanitary En- 
gineer. While the Act creating the 
Pollution Control Board gives it 
broad powers, Mr. Farrell pointed 
out the requirement that before ac- 
tion can be taken against polluters 
it is necessary to develop stream 
standards as guides in establishing 
requirements of polluters to cover 
various situations. 

The plan now initiated is that of 
making stream studies on a river 
basin basis. At present the force as- 
signed to these studies consists of a 
principal sanitary engineer, chemist, 
stenographer, and a consulting engi- 
neer retained on a part time basis. 
In time this “experimental staff” will 
be amplified or duplicated for the 
study of additional .streams as sep- 
arate units. Two laboratory trucks 
have been purchased from Army sur- 
plus and a station wagon has been 
equipped for limited analytical work 
at checking points and for fluid spot 
work in the field. Considerable work 
is also done in the central laboratory 
of the Tenn. Dept. of Health. In 
addition, a goodly amount of coopera- 





tion and assistance has been ren- 
dered in the studies by the Tenn. 
Valley Authority. 

Mr. Farrell stated that the Act of 
1945 made it mandatory for polluters 
to file applications prior to July 1, 
1946, for permits to continue exist- 
ing pollution and for any additional 
pollution contemplated. So far 352 
applications have been filed but only 
25 permits have been issued. 
Amongst the Tenn. municipalities 41 
have taken action to abate pollution 
and a number of industries have in- 
augurated studies or have engaged 
engineers to make studies and pre- 
pare plans for waste treatment 
plants. 

Mr. Farrell was particularly ap- 
preciative of the assistance and co- 
operation from the T. V. A. in the 
matter of making stream studies 
and supplying valuable data to sup- 
plement that of the Tenn. Dept. of 
Health used in legislative hearings 
on the Pollution Act of 1945. It is 
the plan of the Pollution Control 
Board to provide copies of its pro- 
posed minimum criteria of water con- 
dition in streams to Federal agencies 
for review before final adoption. On 
the Technical Committee of the 
Board industry has two representa- 
tives, the T. V. A. one, the Depts. of 
Agriculture and Conservation one 
each. The Board itself consists of 
two industrialists, two representa- 
tives of municipalities, the Commis- 
sioners of Agriculture and Conserva- 
tion and the Commissioner of Health 
as Chairman. 

“Stream Pollution Control in Ken- 
tucky” was discussed by Robert R. 
Harris, Prin. Asst. Sanitary Engr., 
Ky. State Dept. of Health, who re- 
ported the most serious pollution of 
Kentucky streams to be distilling 
wastes, phenolic wastes and acid 
mine drainage. However, Kentucky 
could report only inadequately organ- 
ized progress in the abatement or 
control of such pollution. The Ohio 
River Sanitary Board, through co- 
operative efforts on the part of the 
several State Sanitary Engineers, 


had been successful in reducing phe- 


475 


nolic waste pollution by about 90 
per cent. The Federal Government 
had installed evaporators and dryers 
in distilleries making alcohol for the 
Government, the result being valu- 
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James Ellis 
Gen'l Supt. 
Tenn.-Eastman 
Kingsport, Tenn. 
(Nat'l Director) 


Clark Dugan 
Chief Engr. 
State Hith. Dept. 
Louisville, Ky. 

(President) 
able feed for stock and a 9 million 
population equivalent in the form of 
distilling wastes reduced to about 4 
million. Mr. Harris reported that 
Louisville has earmarked about $7,- 
000,000 to spend on improvements to 
the sewer system and for providing 
sewage treatment. Kentucky has only 
85 municipal sewage treatment 
plants. The State is in the process 
of dividing Kentucky into four major 
Sanitary Districts, one of which has 
already been organized and a second 
is under way. 


Stream Pollution as Related 
To Water Supply 

In a Panel Discussion this topic 
was covered by S. Leroy Jones, Tenn. 
Dept. of Health; F. W. Kittrell, T. 
V. A. Engineer; W. J. Eldridge, 
Water Purif. Engr., Du Pont Co., 
Old Hickory, Tenn.; John J. Quinn, 
Supt. of Purification, Knoxville, 
Tenn., and Mr. Churchill, T. V. A. 
Engineer. 


Mr. Kittrell pointed to the evi- 
dence of increased cost of water 
purification with increasing coli con- 
tent and concurrent increase in 
B.O.D. He also emphasized the cost 
to good public relations suffered by 
water utilities as the result of taste 
and odors of the water for which in- 
dustrial pollution is responsible, in 
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addition to markedly increased cost 
of effectively treating such waters. 


Mr. Eldridge, in analyzing the 
basic considerations in _ pollution 
abatement, felt that up to a reason- 
able point, even at increased water 
purification costs, the economics of 
the matter would dictate that the 
least costly procedure would be that 
of spending more for water treat- 
ment rather than proceed to more re- 
fined treatment of the wastes at enor- 
mous costs. He advocated recovery 
of products and materials from plant 
wastes as the first step toward pollu- 
tion abatement and treatment of 
only the residual waste to the degree 
demanded for the specific condition. 
This he termed “Cooperative Econo- 
my” in the highest use of available 
facilities and attainment of objec- 
tives on a practical basis. To this 
end it would be necessary for all in- 
terests to cooperate in reaching a 
general plan to be applied in each in- 
dividual situation or each stream 
zone, with a complete understanding 
between all concerned. To ignore 
such a procedure would be to incur 
the hazard of wasting money on a 
gigantic scale. 

Mr. Quinn cited the value of the 
lakes created by the T. V. A. above 
Knoxville in regards to their min- 
imizing the effects of industrial 
wastes at the Knoxville purification 
plant. The relatively uniform quality 
of raw water had made life much 
easier for the plant supervisor and 
operators, and overall treatment 
costs had been lessened also. 

Mr. Churchill told of the marked 
effects of temperature in creating a 
baffling problem at Harriman, Tenn., 
whereby warm mi!l wastes had floated 
on the cooler water of the area of 
lake and short circuited to the water 
plant intake during winter. The solu- 
tion of the problem was that of dis- 
charging the warm wastes through a 
deep outlet in winter and through a 
shallow outlet in summer. Unfor- 
tunately, this same solution could not 
be applied to the municipal sewage 
situation and Harriman continued to 
drink its own sewage in part. 
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Employee Training and 
Public Relations 

“Employee Training” as it is prac- 
ticed by the Am. Water Works and 





Hosts 
M. B. Whitaker, Gen. Supt. 
Cc. H. Bagweil, Supt. of Meters 
J. J. Quinn, Supt. of Filtration 
Bureau of Water, Knoxville 


Electric Co. was highlighted by E. E. 
Jacobson, Manager, Lexington, Ky., 
Water Co., who stressed the impor- 
tance of using great care in the se- 
lection of new employees. The prac- 
tice of his company involves use of a 
questionnaire and careful checking 
with the former employers of the 
applicant. Sound pictures, known as 
“Vocafilm,” are used to educate the 
new employee in conduct becoming 
to all who must deal with customers. 
Monthly “Safety Meetings” are held 
for employees at which public rela- 
tions are emphasized and company 
policy is discussed and analyzed for 
the benefit of the employee. 
Believing that misinformation 
given by employees is much worse 
than none at all, the management 
gives special training to specific em- 
ployees who are designated to answer 
specific types of questions or com- 
plaints of customers. The customer 
is, therefore, turned over to the em- 
ployee most effectively prepared to 
answer any given question or com- 
plaint. This is believed to be highly 
important. Another policy is that of 
assuming that “the customer is NOT 
always right,” but does deserve prop- 
er and courteous explanations and 
argument. Therefore, the employee 
must have accurate information un- 
der these circumstances. Wherever 
possible telephone explanations are 
avoided in preference to personal 
contact with the complaining cus- 
tomer. Mr. Jacobson revealed that 
his company has a system of annual 
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evaluation of employees in an effo 
to maintain operating efficiency ne 
public relations on a high plan 
Amongst the rules of the compan, 
which the employee is expected 4, 
follow at all times are the following: 

1. Treat customers as yoy would 
expect to be treated. 


2. Be pleasant and smile often, 
3. Don’t hesitate to admit errors 
—errors are human. 
4. Never bluff answers to Ques. 
tions. 


5. Never promise anything with. 
out certainty that it can or wil] pe 
done. ' 


6. Treat the little customer just 
as you would a large one. 


7. In short, tell the truth anq 
make friends at every opportunity; 
if you can’t, you don’t belong in g 
public utility business. 

After his discourse Mr. Jacobson 
showed a motion picture used by the 
80 odd companies in the Am. Water 
Works and Electric chain to impress 
on employees the difference between 
good and poor public relations as the 
result of employee conduct. 


Public Relations Panel 

Following Mr. Jacobson’s presenta- 
tion a Panel on Public Relations was 
conducted with Henry M. Gerber as 
chairman, C. M. McCord of Memphis, 
Tenn., R. P. Coldiron of Danville, 
Ky., and Max Bartlett of Knoxville 
participating. 

Mr. Gerber stated that the Louis- 
ville money saving change to bi- 
monthly billing was pleasing to the 
public. The water utility pays one- 
half of the cost of group insurance 
carried by employes and pays all 
health insurance. Publicity is given 
to the fact that the Louisville Water 
Co. (municipally owned) is self sup- 
porting and not supported in any 
manner from tax funds. 

Mr. Bartlett, manager of the Knox- 
ville Water and Power Commission, 
believes in neatly uniformed meter 
readers and in dressing up the utility 
properties in an effort to develop a 
community pride in the Knoxville 
water supply. On the filtration plant 
property picnic grounds have been 
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established and attractively main- 
tained as one Means of attracting at- 
tention to the efficiently operated and 
maintained plant. 

Mr. McCord stated that in Mem- 
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phis they had made no special efforts 
to popularize the water utility but 
had conducted its business on the 
basis of being reasonable and fair to 
all alixe while trying to do an ade- 
quate job. He felt that in this direc- 
tion the value of well prepared and 
thoroughly enforced rules and regu- 
lations could not be over-emphasized 
in providing equitable treatment for 
the large and small interests alike. 
As to the press, it had been his ex- 
perience that any utility would profit 
by providing “reporter training.” By 
this he meant that newspaper re- 
porters with little understanding 
of a water supply system and water 
works problems can well produce 
cockeyed and misleading stories, 
whereas some reporter training 
would tend to correct this deficiency 
which makes water works managers 
fear the results of press reporting. 


Panel on General Water 
Works Problems 


A panel discussion intended to 
cover water works problems in gen- 
eral was held under chairmanship of 
Wm. H. Lovejoy, Supt. of Filtration 
at Louisville, Ky. On the panel were 
Byron Payne, Asst. Chief Engr. and 
Supt., Louisville, Ky.; Clark J. Cra- 
mer, Chief Engr., Lexington Water 
Co, and Robert R. Harris, Asst. 
Engr., Kentucky Dept. of Health. 

Mr. Lovejoy opened the discussion 
by stating the observation that 
stream flows have been reaching new 
minimums during the past fifteen 
years while pollution had been in- 
creasing. The result is that the pro- 
duction of a safe and palatable water 
from purification plants has become 












increasingly difficult. So much of a 
problem has this become at Louis- 
ville that the city is financing a study 
by the U. S. Geological Survey of 
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ground water potentialities for 
Louisville. The Geol. Survey is 
matching Louisville’s contribution of 
$10,000 toward the cost of making 
the study of the possibility of con- 
structing large wells or infiltration 
galleries along the river above Louis- 
ville and thereafter utilizing as little 
of the river supply as possible. 

Mr. Payne revealed that the sur- 
vey indicates a good water bearing 
strata near the present pumping sta- 
tion of Louisville. The water appar- 
ently enters from the Ohio River 
above the city. The depth of sand 
and gravel is 100 ft. and the test 
wells indicate no contamination in 
the naturally filtered water. Mr. 
Payne explained that any municipal- 
ity can procure the same cooperation 
and matching of funds by applica- 
tion to the U. S. G. S. one year in ad- 
vance of the making of the survey, 
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this being because of the budgetary 
requirements of the Survey. 

Mr. Payne then described the flood 
proofing of the Louisville Pumping 
Station as the result of the 1937 
flood of floods. The station now has 
installed two 30 mgd. vertical shaft 
pumps with motors located 10 ft. 
above the all-time high 1937 flood 
elevation. The station is supplied 
through two electrical transmission 
lines. While the regular pumping is 
done by steam power, the increasing 
cost of labor is making cost of elec- 
trical pumping less unfavorable. 

Mr. Cramer told of the deficiency 
of the lake supplies of Lexington, 
necessitating augmentation by pump- 
ing from the distant Kentucky River 
whenever the lake storage drops 40 
per cent. 

Mr. Lovejoy, in discussing im- 
provements in water treatment at 
Louisville, revealed that the best 
solution to their problem of coping 
with increasing pollution had been 
super-chlorination applied to the raw 
water. He could not find a break- 


point on the Louisville water but 
found a chlorine dosage of 50 Ibs. per 
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million (6 ppm.) gave the desired 
results in the form of a more pal- 
atable water, no bacterial after- 
growths, improved coagulation, 
cleaner filter beds and longer runs. 
As the control test, Louisville uses 
the bacterial aftergrowth test in 
addition to the residual test. The 
break-point is too difficult to locate. 
The super-chlorination effects are 
best at a pH of 7 or under. It is ex- 
pected that even higher dosages than 
the 6 ppm. will be used at times and 
Louisville is increasing its chlorina- 
tion facilities accordingly, switching 
to the use of single unit tank cars of 
chlorine as preferable to the handling 
of one ton containers. 


Mr. Harris spoke on the problem of 
controlling lime application at small 
filter plants where a slight over- 
dosage of lime destroyed the alum 
floc. He asked if there was any rem- 
edy or what should be done to avoid 
this difficulty, and L. H. Enslow 
offered the suggestion that precipi- 
tated chalk or very fine marble or 
limestone dust be used instead of hy- 
drated lime. While the chalk would 
be more expensive, this was not so 
important in small plant operation 
and a slight over-dosage would not 
peptize the alum floc. The scheme had 
worked very satisfactorily wherever 
tried and particularly where color 
removal from very soft waters was 
the problem. 


Chlorine Dioxide and 
Break point Chlorination 


“The Use of Chlorine Dioxide in 
Water Treatment” was discussed by 
Roy N. Aston, Technical Representa- 
tive, Mathieson Alkali Works, Niag- 
ara Falls, N. Y., who presented a pa- 
per scheduled to be given by J. D. 
MacMahon of the same company. 


Mr. Aston explained the effective- 
ness of the chlorine dioxide treat- 
ment as strictly that of oxidation 
and destruction of taste producing 
compounds. Always used in conjunc- 
tion with chlorination, it can be ap- 
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plied prior to, simultaneous with or 
after the chlorine addition. The most 
economical point of application is 
after chlorination and filtration. The 
most effective results have been ob- 
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tained when prechlorination of the 
raw or pre-filtered water is practiced. 

In the larger plants chlorine di- 
oxide is made by merging together 
the solution of sodium chlorite and 
the discharge from a solution feed 
chlorinator and providing a brief 
contact period enroute to the point 
of application. In the smaller plants 
a solution of high test hypochlorite, 
a dilute sulphuric acid solution and 
the solution of sodium chlorite are 
merged in the contact chamber. The 
dosage of chlorite and acid are usual- 
ly set at a fixed rate while the hypo- 
chlorite feed is varied to meet 
changing chlorine demands. 

Mr. Aston cited a number of case 
records of effective chlorine dioxide 
treatment which involved chlorine 
dioxide dosages of 0.5 to 1.0 ppm. 
expressed in terms of available chlo- 
rine. This is equivalent to between 
2.5 and 5 Ibs. of sodium chlorite per 
million gallons. One of the advan- 
tages from chlorine dioxide treat- 
ment is that it is far easier to main- 
tain a chlorine residual in the dis- 
tribution system, since the dioxide 
destroys the slow chlorine demanding 
organic material through rapid oxi- 
dation. 

“Breakpoint Chlorination Prog- 
ress” was discussed by Noel S. 
Chamberlain, Development Chemist, 
Wallace & Tiernan Co., Newark, N. J. 

Mr. Chamberlain described what 
has been commonly termed “break- 
point chlorination” as the degree of 
chlorination which produces a resid- 
ual of true available chlorine in the 
form of hypochlorous acid (HOCI) 
to the extent of 1 ppm. or more of 
residual free chlorine. This he con- 
trasted with ordinary chlorination 
which produces a residual which may 
in part or wholly be combined with 
organic compounds or ammonia com- 
pounds. Thus he defined breakpoint 
chlorination as “Free Residual Chlo- 
rination” and ordinary chlorination 
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as “Combined Residual Chlorina- 
tion,” these terms being more de- 
scriptive than any other. 

In determining whether one has 
free residual chlorination or com- 
bined residual chlorination, the or- 
tho-tolidin test will reveal it simply. 
Only that residual which develops 
color immediately (1 minute or less) 
is “free residual.’”’ Color which de- 
velops after 1 minute of contact is 
“combined residual.” When free 
residual chlorination is in effect, the 
total residual chlorine will consist of 
not less than 85 per cent free residual 
indicated by color developed imme- 
diately and not more than 15 per cent 
developed after the first minute of 
contact in the standard ortho-tolidin 
test. 

Mr. Chamberlain pointed out that 
in free residual chlorination ammo- 
nia is destroyed. Thus there is re- 
moved an important food for organ- 
isms within pipe systems and a 
nutrient to slime growths, algae, etc. 
The effect is the suppression of after- 
growths in distribution systems, 
cleaner, smoother pipe line interiors, 
cleaner filter beds, improved coagu- 
lation and manganese removal, com- 
plete algae and bacteria destruction 
as well as taste and odor destruction. 
In maintaining sterile mains, corro- 
sion due to anaerobic decomposition 
in dead ends, hydrant stubs, etc., is 
checked and fresh water remains 
fresh. 


Entertainment 

On the first evening a social hour 
with a movie and entertainment was 
provided. On the second evening the 


annual dinner was followed by a 
dance. W. R. LaDue, President of 
AWWA, was the dinner speaker. 


With his interesting presentation of 
some startling statistics revealing 
the relative importance of the water 
supply industry amongst America’s 
largest industries, and his comments 
on the importance of good public re- 
lations to the publicly owned as well 
as the privately owned water utili- 
ties, he found a most attentive and 
interested audience. 

On the closing day a complimen- 
tary luncheon was served at the 
Knoxville Filter Plant by the Knox- 
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Officers Elected 


The following officers were de. 
clared elected by letter ballot Prior 
to the meeting. 
Chairman—Byron E. Payne, Agg 

Chief Engr., Louisville, Ky,, Mu. 

nicipal Water Co. 

Vice-Chairman—Gerald R. Kayo. 
nagh, Distr. Mgr., W. & T. Co, 
Knoxville, Tenn. : 

Secy.-Treas.—R. Paul Farrell, Chief 
Engr., State Health Dept., Nagh. 
ville, Tenn. 

Trustees—Miss Lois Sutherland 
Treas. & Supt., Paducah, Ky., Wa. 
ter Works; Robt. W. Williamson, 
Treas. & Mgr., Columbia, Tenn,, 
Water Works. 

AWWA Directort—C. M. McCord, 
Director, Division of Water, Mem. 
phis, Tenn. 


Sewage Works Ass’n Officers 


The following were elected officers 
of the newly formed Ky.-Tenn. Sevw- 
age Works Assn.: 
President—Clark F. Dugan, Chief 

Engr., State Dept. of Health, 

Louisville, Ky. 
Vice-Pres.—Julian Fleming, Asst. 

Prof., San. Eng., Univ. of Tenn., 

Knoxville. 

Secy.-Treas.—R. Paul Farrell, Chief 
Engr., State Dept. of Health, 
Nashville, Tenn. 

Director*—James Ellis, Genl. Supt. 
Tenn.-Eastman Corp., Kingsport, 
Tenn. 


With Regrets 


Because of delayed arrival at the 
meeting we were unable to hear and 
report a discussion covering “Radio 
Communication” by C. E. Eubanks of 
the Knoxville Bureau of Water, and 
a talk by H. E. Jordan on “Some of 
the Basic Policies of the Am. Water 
Works Assn.” 


(+The new Director succeeds J. Clark 
Cramer as AWWA Director at_the close 
of the 1947 Convention in San Francisco.) 

*Representative on the Board of Control, 
Federation of Sewage Works Assns. 





R. J. Bartlett 
Supt. of Distrib. 


(Mrs. Bartlett) 
and Earl T. Mitchell 
Supt. of Filtration 
Paducah, Ky. 
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IMPROVING WATER PLANT OPERATION 
WITH ACTIVATED SILICA 


Part III*—Low Temperature Coagulation 


WATER supply “just warm 
A enough to flow” would please 

some consumers, but very few 
water plant operators. Those oper- 
ators treating water would prefer it 
“warm enough to floc.” Various 
devices and practices have been tried 
to overcome coagulation difficulties 
in the winter months. Frequently, 
several remedial measures must be 
employed simultaneously to produce 
a satisfactory water quality. 

In designing a water plant for use 
in cold climates, much thought is 
given to winter operation. The choice 
of coagulants, type of agitation for 
floc conditioning, capacity of settling 
basins (with allowance for ice thick- 
ness in extreme cases) and size of 
filter sand are major considerations. 
Some of these design factors impose 
a limitation on the plant operation at 
other periods of the year when cold 
water problems do not exist. By solv- 
ing the low temperature coagulation 
difficulties many features of plant de- 
sign can be changed and year-around 
economies result. 


Means of Improving Low 
Temperature Coagulation 


Mechanical means of improving 
low temperature coagulation have 
been generally unsuccessful. Longer 
periods for the conditioning and set- 
tling of the floc are frequently pro- 
vided by the lower winter demand. 
While flash mixing and high velocity 
conditioning are recognized as out- 
standing advancements in warm 
water (producing better quality at 
lower chemical costs) they are 
shunned in winter operation. The 
old bugaboo of breaking up a fragile 
floc has necessitated a lowering of 
conditioning velocities. The best 
mechanical devices and the use of ex- 
tremely fine filter sand have not as- 
sured good clarification. 


It is now common practice to alter 
the characteristics of a water supply 
to improve coagulation. Adjustment 
of alkalinity and pH to a more favor- 
able zone is accomplished with lime, 


*Parts I and II of this article are to be 
found in the September and October issues 
of this magazine. 


By HAROLD R. HAY 
Chemical Department 
PHILADELPHIA QUARTZ CO. 











The Author 


soda ash, excess alum or sulfuric 
acid. Prechlorination and slime con- 
trol with copper sulfate often assists. 
The addition of clay is sometimes re- 
sorted to when there is insufficient 
turbidity. More recently activated 
silica used in the coagulation process 
has proved its merit and has become 
accepted practice. 

Water temperature cannot be eco- 
nomically raised to improve coagula- 
tion except at plants where a large 
percentage of the water can be 
passed through heat exchangers. By 
this means numerous industrial 
water plants, using surface supplies, 
treat at 50-70° F. even during sub- 
zero weather. Kansas City, Kan., 
and Wellsville, N. Y., are examples 
of large and small municipalities 
which benefit from a lesser tempera- 
ture increase by operating in con- 
junction with a municipal steam 
power plant. The diversion of con- 
denser water to eliminate intake ice 
troubles and to aid coagulation has 
been used at Winnetka, III.! 

In the following discussion an at- 
tempt will be made to arrive at a 
fundamental explanation of the 
causes of poor winter coagulation 
and to describe methods which are 
successfully coping with this prob- 
lem. 


Effects of Low Temperature 


The literature discloses consider- 
able variance in views on the effect of 
low temperature on the rate of floc 
formation. Recent evidence, not yet 
complete because of the many factors 
involved, indicates that there is not 
much effect on rate of floc formation. 


There is, however, an apparent 
unanimity on the fact that the floc 
formed is slower settling and pos- 
sesses less strength. The slower set- 
tling is attributed to the slightly 
greater water density and very ap- 
preciable increase in water viscosity. 
The failure of alum floc alone to de- 
velop the same magnitude of tough- 
ness in winter months that it does in 
other periods of the year has been 
considered to be the result of an 
“unknown influence.” 

An impressive evaluation of the 
effects of temperature on the rate of 
floc formation with Ferrisul was 
made by T. R. Camp, D. A. Root and 
B. V. Bhoota at the Massachusetts 
Institute of Technology.2. These 
authors reviewed the generally ac- 
cepted theory of floc formation and 
the effects of temperature somewhat 
as follows. The coagulation (or floc- 
culation) process per se is the mech- 
anism by which small colloidal or 
suspended particles coalesce and 
form larger particles. 

The formation of floc takes place 
in three phases, according to these 
authors. The first phase is the pro- 
duction of molecular precipitates by 
means of chemical reactions which 
are so rapid as not to be affected ma- 
terially by temperature when com- 
pared to the total time required for 
floc formation. 

The second phase is the formation 
of colloidal floc particles. The molec- 
ularly dispersed and colloidal par- 
ticles move about rapidly and collide 
with one another, whereupon they 
coalesce, forming larger particles 
until they reach a size that prevents 
them from moving about under their 
own kinetic energy. Upon reaching 
this upper limit of size of colloidal 
particles, they are still so small as to 
be barely discernible under the mi- 
croscope. The speed of this phase of 
coagulation at 86° F. is twice that 
near the freezing point of water, but 
as only 6 to 10 seconds are required 
for completion of this phase, the 
effect of temperature is negligible. 

The third phase brings the par- 
ticles together by the mechanically 
induced motion of the water. The 
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speed of coagulation here was first 
considered to be proportional to the 
velocity gradient and independent of 
the temperature. Thus they con- 
cluded that the only appreciable 
effect of temperature might be that 
of shifting the optimum pH for floc 
formation when low dosages of co- 
agulant are employed. A shift in pH 
of 0.3 unit was shown in these 
studies. The effect on floc settling 
was more significant since the veloc- 
ity of settling varies inversely as the 
viscosity. For example, at 35° F. the 
settling period must be 73 per cent 
longer than at 70° F. to produce the 
same percentage removal by settling. 

It should be pointed out that the 
M. I. T. authors, in minimizing the 
effect of temperature on the floc 
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up and compacted by pressure differ- 
entials created in floc conditioning, 
the water must pass out through the 
interstices. As the floc particle first 
decreases in size and increases in ap- 
parent density, these pores become 
smaller and smaller until they reach 
such size that the viscosity of the 
water provides a resistance to flow 
which counterbalances further tend- 
ency for floc shrinkage. Then growth 
into larger flocs will provide the max- 
imum toughness and best settling 
characteristics which can be attained 
under these conditions for formation. 
At low temperatures and high water 
viscosity the equilibrium will be 
reached with less dewatering of the 
floc and therefore less toughness and 
poorer settling. 


TABLE I 
Coagulated Matter Passing Filters, Collected on Cotton, and Ashed 


Size of filter material in mm. ........-...++- 
Average Feb.-Mar.-Apr. Tests— 
Ppm. ash from alum 
Ppm. ash from alum-silica 


@ reduction DY BIRICR....cccvccccvccccces 96.5 


*Anthrafilt. 


formation, studied coagulation in 
distilled water and for each tempera- 
ture shifted the pH to an optimum. 
It is not known whether the optimum 
pH shift would be greater or less in 
natural water supplies. Also, the ap- 
praisal of the effect of temperature 
in the third phase was subsequently 
modified. Camp and Stein* revised 
the earlier view to acknowledge that 
a temperature drop from 80° F. to 
the freezing point would about 
double the kinematic viscosity and 
therefore the speed of flocculation 
will be reduced about 30 per cent by 
this change in temperature. 

From the foregoing it would still 
be apparent that the effect of low 
temperature on floc formation, al- 
though appreciable, is hardly as im- 
portant as the effect upon settling. 
No explanation is given for the “un- 
known influence” which apparently 
decreases floc toughness. It is cer- 
tainly true that if the apparent 
density of the floc particle could be 
increased, that is, if the floc could 
be more completely dewatered, it 
would settle faster and would have 
greater toughness. The “protogel 
theory” of coagulation proposed by 
the author in the June issue of Water 
and Sewage Works may well provide 
an explanation for these additional 
considerations of floc formation, 
toughness, and settling. 


Theory of Floc Formation 


In the protogel concept it has been 
suggested that all of the water and 
impurities are at one time within a 
fibrillar network. As this is broken 
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.606 .617* -770 1.08 1.56 

520 -596 -901 1.56 2.664 

-018 -029 -029 0.072 0.226 
95.1 96.8 93.4 91.5 


In conjunction with mechanistic 
theories for floc formation it must 
be recognized that the chemical and 
colloidal balance is of greatest sig- 
nificance. In a mathematical treat- 
ment, Camp and Stein* have assumed 
that two particles in stream flow will 
necessarily collide if calculations in- 
dicate that they can be brought with- 
in a distance equal to one-half the 
sum of their two diameters. Such 
calculations might hold for inert mat- 
ter but not for electrically charged 
colloidal particles which frequently 
constitute a floc. Even with greatly 
reduced charges on the particles one 
must expect some orientation rather 
than random arrangements. The col- 
loidal chemistry explanation for floc 
formation is too involved for detailed 
discussion at this time, but it can 
reasonably be said that it is very im- 
portant in understanding the mech- 
anism of floc formation as well as 
of practical significance in meeting 
problems of difficult coagulation. The 
benefits of colloidal balance for over- 
coming the low temperature problem 
are a case in point. 


Floc Toughened by Silica 


In 1936 J. R. Baylis began publica- 
tion of a series of articles in Water 
Works and Sewerage on improved 
coagulation. These articles are being 
increasingly recognized for their im- 
portance in the advancement of 
chemical treatment of water. Baylis’ 
research led to the development of a 
process in which sodium silicate is 
reacted with sulfuric acid and aged. 


A product, referred to as “activated 
silica,” is produced. It was found to 
have a pronounced effect upon the 
coagulation in Lake Michigan water 

Faster formation, greater tough. 
ness, and more rapid settling of the 
floc were noted along with an out. 
standing improvement in water qual- 
ity. The Baylis method, another 
process developed by A. V. Graf and 
W. B. Schworm, and subsequent con- 
tributions by the Philadelphia Quartz 
Co., have been described elsewhere.‘ 
Alum, ammonium sulfate, chlorine 
etc., may be employed with sodium 
silicate instead of sulfuric acid. 

The silicate processes as originally 
developed were not immediately 
adopted on a wide scale because the 
limiting factors, both in preparation 
and application of the activated gjjj. 
ca, were not well understood. More 
recentiy, however, these factors for 
proper control have become known 
through research in which the writer 
has cooperated.*:’ (See parts I and 
II of this series.) In addition, eon. 
tinuous means for activating the 
silica have been developed as a sub- 
stitute for former batch prepara- 
tion.*:? Today, successful service ree. 
ords of one to four years’ continued 
use have been obtained on waters 
treated for clarification, softening, 
and color removal. 


As a result of the new experiences, 
recommendations, and process sim- 
plifications, the silica coagulant aids 
are employed at a large number of 
plants. The smallest treats 0.1 mgd, 
whereas the Chicago South District 
Filtration Plant, which is now being 
completed, is the world’s largest 
and will be able to treat 432 mgd. 
during the winter months with 
the Baylis process. In Florida ten 
water plants, all of them treating 
less than 3 mgd. and none, of course, 
operating on cold water, use silica 
coagulant aids. In Minnesota, where 
cold water is definitely a problem, 
N-Sol-A (N-brand silicate reacted 
with ammonium sulfate) is used for 
year around operation.® 


Superior Cold-water Coagulation 


When Baylis investigated the ef- 
fects of silicate treatment on the 
quality of water, he found that the 
greatest value was obtained during 
the winter months. His principal 
conclusions will be reviewed and the 
data which he accumulated during 
the cold water months of February, 
March, and April will be presented 
here in revised form so that the 
values of the silicate processes may 
be even more apparent. His original 
article* may be consulted for the full 
details of the study. 
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Using a large pilot plant equipped 
with five filters which treated 
slightly mor e than 0.23 megd., 
Baylis determined the amount of 
suspended material which passed 
through different size filter media. 
The object was to determine whether 
or not @ very high quality water 
could be obtained while filtering cold 
water through coarse sand at a rate 
of 8.2 gallons per sq. ft. per min. 


The quality was measured much 
more accurately than is possible with 
turbidimeters. The filtered water 
was continuously sampled and caused 
to pass through a cotton plug. The 
cotton was then ashed to obtain a 
measure of the amount of suspended 
material which passed the coarse 
filters. By this method of determin- 
ing water quality, even an excellent 
coagulation (one which produces a 
sparkling water), shows easily de- 
tectable amounts of coagulated mat- 
ter passing the filters. 


During the experiments, the 
amount of alum used was varied as 
required to obtain good coagulation. 
The silica dosage, expressed as SiO.,, 
approximated 40 per cent of the 
alum except when lower amounts 
were employed. Occasionally the re- 
sults were such as to lead Baylis to 
the conclusion that they could have 
been improved had a larger amount 
been added. The averages of all tests 
for the cold water period of Febru- 
ary, March, and April are presented 
in Table I and in the accompanying 
graph. The data comprise tests of 
alum alone on 22 days and of silica 
and alum on 14 days. 


Baylis found that alum alone did 
not produce good coagulation of Lake 
Michigan water during certain pe- 
riods and stated that “such periods 
almost invariably occur when water 
is at a low temperature. The low 
temperature and lack of suspended 
matter in the water which helps re- 
inforce the coagulation probably are 
the major causes.” 


Choosing an exceptionally high 
standard for quality but one which 
will be increasingly demanded in the 
future, Baylis concluded that “the 
ash of the coagulated material found 
after burning the cotton plugs should 
average not more than 0.025 ppm.” 
Referring to the use vf alum, 
he continues, “This standard prob- 
ably would not have been attained 
with sand of 0.5 mm. effective size 
and a filtration rate of 2 gal. per sq. 
ft. per min. during the periods of 
weak coagulation. The Baylis data 
show that not once did alum alone 
reach this standard during Febru- 
ary, March, or April with the high 


rate of filtration. On the other hand, 
the silica-alum average was 0.016 
ppm. for 0.606 mm. sand, 0.029 ppm. 
for 0.617 mm. Anthrafilt, and also 
0.029 ppm. for 0.770 mm. sand. Sev- 
eral tests showed as little as 0.003 
and 0.004 ppm. ash. 

The Baylis studies on the use of 
activated silica were made in a pilot 
plant of conventional floc condition- 


ing and settling design. Outstand- 
ing results have also been ob- 
tained in the operation of up- 
flow plants. Noreus® noted im- 


proved color reduction, lengthened 
filter runs, decreased silica content, 
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and doubled plant capacity. In addi- 
tion to obtaining these advantages, 
Noreus more recently summarized 
his low-temperature coagulation ex- 
perience in the following statement’: 
“With winter operating conditions 
we were foxced to increase the silica 
treatment about 100 per cent to ob- 
tain equivalent settling conditions as 
compared to summer. In past years, 
winter conditions always resulted in 
poorer quality finished water, where- 
as with the silica treatment we have 
now completed twelve months of op- 
eration, during which we have en- 
countered no difficulty in maintaining 
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Coagulation at Low Temperature. 


Data by Baylis showing the comparative effectiveness of alum alone, and alum 
plus silica in the coagulation of cold water 


(This chart appeared in Part II through an error 


It belongs with this articie on low 


temperature coagulation.) 
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desired water quality regardless of 
raw water temperature or quality.” 
The N-Sol activated silica process 
also proved its value in a cold- 
water study conducted at Malartic, 
Quebec. Periods of “trouble” occur 
at this plant due to formation of 
light fluffy floc which fills the settling 
basin within a few days. Prior to a 
test of silica, the basin had to be 
cleaned after four days of operation. 
The addition of 3.5 ppm. activated 
silica from 12.0 ppm. sodium silicate 
established a record for the trouble 
periods of sixteen days’ running 
without cleaning. An even longer run 
could probably have been obtained 
with a higher silica dosage. The next 
run on alum alone was of only three 
days’ duration. The superintendent, 
Mr. William Duff, further reported 
that the clarity of water in the settl- 
ing basin during the activated silica 
test was the best ever observed. 
Such improvements in the charac- 
ter of low temperature coagulation 
have become commonplace among 
users of the activated silica proc- 
esses. It is evident that in some 
manner a fundamental deficiency of 
the alum floc is remedied by the in- 
troduction of activated silica. 


Explanation for Improvements 


Most of those who have explained 
coagulation to the water-treating 
profession have oversimplified the 
nature of the processes involved. Too 
much emphasis has been placed upon 
the elementary chemistry and too 
little on the colloidal factors which 
form the basis for the most reason- 
able explanation. Until very recent 
years coagulation was improved 
by shifting the pH to a “zone of 
optimum coagulation.” This is suc- 
cessful in some cases but in others 
leaves much to be desired. Colloid 
chemists have long recognized this 
means of improving coagulation but 
they also have been fully aware of 
another possibility which was little 
used in water treatment. The prin- 
ciple of mutual coagulation applies 
over a wide range of pH and teaches 
that optimum coagulation can be ob- 
tained by adjusting the balance of 
colloids of opposite electrical charge. 

If coagulation is attempted with 
alum alone, in the normal pH range 
for clarification, a positively charged 
colloid may be obtained which can 
usually have its charge decreased by 
shifting the pH. At the optimum 
condition for coagulation the charge 
is the smallest possible. In some 


waters the naturally existing clay 
may provide sufficient negative 
charge to neutralize the positively 
charged alum and permit good clari- 
fication without pH adjustment. In 
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other waters it has been found that 
the addition of clays of high nega- 
tive charge improved coagulation. 


Unfortunately this use of clay was 
too exclusively interpreted as merely 
“giving weight to the floc.” Acti- 
vated silica is a material of such 
small particle size and the amount 
used is so little as compared to 
clay that another reason must exist 
for the heavy floc obtained with it. 
With silica it is generally un- 
necessary to adjust the pH to obtain 
optimum coagulation. Simple neu- 
tralization of charges seems to be in- 
volved and, in view of this, it can be 
readily understood why the more 
finely dispersed activated silica of 
controllable negative charge is re- 
ported to be superior to clay.*® 


By establishing a proper balance 
of electrical forces there is less 
tendency for the colloidal system 
to remain in a dispersed state 
(no floc) or a partially dispersed 
state (weak floc). Equalization of 
positive and negative charge per- 
mits the floc to compact itself to the 
greatest possible extent and pro- 
duces toughness. As was previously 
mentioned, the tendency for the col- 
loids to reduce their volume may be 
offset in part by their assuming a 
gel structure which provides resist- 
ance to further compacting. The 
outward movement of water from 
such a gel structure is impeded by 
the submicroscopic pore size and 
also any increase in viscosity of the 
water would increase resistance to 
floc shrinkage. 


Optimum clarity of water is ob- 
tained when the colloids and sus- 
pended matter are most efficiently 
removed. In an unbalanced system, 
where colloids of one charge pre- 
dominate, it is possible to obtain a 
reasonably good floc without com- 
plete removal of the colloidal mat- 
ter. In a properly adjusted system 
which is mechanically handled in the 
best manner, one will simultaneously 
obtain brilliant clarity and the floc 
formed will be more compact (tough- 
er) and will settle more rapidly. 


The choice between adjusting pH 
or establishing a balanced condition 
through the use of a negatively 
charged colloid, such as activated 
silica, depends upon the relative 
economy, convenience, and efficiency 
in producing a heavy floc under con- 
ditions otherwise unfavorable for 
coagulation. The fact that silica 
use has been found successful 
where all attempts at pH adjust- 
ment failed® indicates that the 
principle of mutual coagulation may 
have more merit than the previously 
applied principle of shifting the pH. 





This appears to be particularly gyp. 
stantiated in the problem of low 
temperature coagulation. 


Effects Upon Plant 
Design and Operation 


Fear has been responsible for 
many design features now to be 
found in water plants which pro. 
duce a product whose quality js 
considerably poorer than that which 
is desirable. Fear of not forming 
a floc, or of breaking it up, or that 
the floc will not settle, or that it wil] 
penetrate the filters, has caused the 
installation of features which ad. 
mittedly are detrimental to opera. 
tion during other times when the 
feared conditions do not prevail, 
Low temperature has been one of 
the most feared conditions eyer 
since chemical treatment of water 
supplies was introduced. To a very 
large extent this condition may be 
overcome through adoption of the 
principle of mutual coagulation. 

Within certain limits one can now 
choose the pH range at which he 
wishes to coagulate and _ still ob- 
tain optimum clarification. (Factors 
such as color removal limit this 
choice.) Since all of the added sgil- 
ica is removed with the alum floc 
and there is only a minor introduc- 
tion of other reaction products as 
compared to previous techniques of 
shifting the pH or alkalinities, the 
finished water can more nearly ap- 
proximate the raw water in compo- 
sition. Increased capacity from ex- 
isting equipment or economies in 
new designs are feasible. It is no 
longer necessary nor advisable to 
employ fine filter sand where com- 
petent plant operation and adequate 
chemical treatment is_ provided. 
Most important is the assurance that 
in many cases there will be “no dif- 
ficulty in maintaining the desired 
water quality regardless of raw 
water temperature or quality.” 
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HE Rocky Mountain Section of 
T the A. W. W. A. held its 20th 

Annual Meeting in Santa Fe, 
New Mexico, on September 12th and 
13th. An attendance of nearly one 
hundred members was representative 
not only of the states of Colorado, 
New Mexico, and Wyoming, but in- 
cluded association members from 
points as distant as New York and 
San Francisco. 

Headquarters of the meeting was 
the noted La Fonda Hotel, named 
after the rendezvous of famous and 
infamous early westerners at the end 
of the Santa Fe trail. In contrast to 
the historic background, however, 
this meeting was concerned with 
bringing forth the most modern de- 
velopments in water treatment. The 
technical program also _ included 
round table discussions on public re- 
lations and on problems of water su- 
perintendents. Tribal dances and 
music of the Hopi Indians consti- 
tuted a unique feature at the asso- 
ciation banquet. 


At the business luncheon, Wendell 
R. LaDue, President of the A. W. W. 
A. (Chief Engr. and Supt., Bureaa 
of Water and Sewerage, Akron, 
Ohio), commented on the mutual 
benefits derived from the association 
of one water works man with an- 
other. He discussed the present day 
necessity of applying knowledge to 
finding new solutions for plant op- 
eration problems. . 


The recipient of the Fuller Award 
was W. V. Leonard (Indus. Hygiene 
Engr., Wyoming State Board of 
Health, Cheyenne), outgoing chair- 
man. His enthusiastic leadership was 
credited with making a material con- 
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tribution to the growth of the Rocky 
Mountain Section. 


Officers Elected 


New officers elected to serve for 
the forthcoming year are: 
Chairman—Maynard Graham, Water 

Supt., Loveland, Colo. 





Officers and Wheelhorse 

W. V. Leonard (Chairman), Industrial 
Hygiene Engr., Wyoming State Dept. 
Health, Cheyenne. (Voted the Fuller 
Award.) 

O. J. Ripple (Secy.-Treas.), 
Engineer, Denver. 

Chas. A. Davis, City and County Engi- 
neer, Denver. 


Consulting 


Vice-Chairman—George A. Nesbit, 
Supt., Water Dept., Palisade, Colo. 

Secy.-Treas.—O. J. Ripple, Consult- 
ing Engineer, Denver, Colo. 

Two trustees, elected for terms of 
three years, are: T. H. Baldwin, Con- 
sulting Engineer, Cheyenne, Wyo., 
Carl C. Jones, Water Commissioner, 
Sidney, Neb. 


Technical Papers 


“Photo - Micrographs ef Micro- 
organisms,” by George J. Turre, 
Chief Chemist, Denver Water Dept., 
Denver, Colo. 


One of the few U. S. specialists in 
the photography of algae important 
in water treatment, Mr. Turre pre- 
ceded his showing of slides with a 
review of algae control methods. 
Copper sulfate and chlorine have 
proved most effective for such pre- 
ventive treatment; “Benochlor” can 
be used when the water is not em- 
ployed as a potable supply; ar- 
senious compounds kill algae but 
are generally hazardous materials 
to handle; and a new copper sul- 
fate-citric acid compound has been 
found to possess good algecidal 
properties for the treatment of con- 
denser cooling water. 

Other control measures include 
covering of reservoirs to restrict 
growth due to sunlight and the 


black-out method which utilizes ac- 
tivated carbon to decrease the pen- 
etration of sunlight. The health 
aspect of copper salts in water was 
commented on; the amount em- 
ployed for algae control was shown 
to be much lower than the concen- 
trations present in many natural 
foods and in some medical treat- 
ments. 


“General and Fundamental As- 
pects of Water Treatment,” by Ash- 
ley G. Classen, Consulting Engineer, 
El Paso, Texas. 

Mr. Classen’s paper was read, in 
his absence, by W. H. Booker. Two 
important conclusions regarding 
water supplies of the Southwestern 
States are: Conservation of water 
is essential, and there is no com- 
munity or industry without treat- 
ment problems. In this area, where 
the earth’s surface is highly min- 
eralized, a high solids content is 
characteristic of nearly all water 
supplies. 

Mr. Classen described the sodium 
chloride content as creating a most 
difficult removal problem, despite 
the recent application of resin ex- 
changers for this purpose. Hard 
water has never been shown to be 
physiologically harmful, but it is 
expensive because of the excessive 
soap consumption, incrustation of 
pipes and hot water heating sys- 
tems. Methods of softening water 
were discussed and evaluated for 
communities of different size. 


“Chlorine and Its Uses,” by Har- 
ry A. Faber, Research Chemist, The 
Chlorine Institute, Inc., New York, 
N. Y. 

Modern methods of chlorination 
and of chlorination control have 
proven effective in meeting higher 
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standards of bacterial quality. Mr. 
Faber reviewed the development of 
chlorination practices, with special 
emphasis on new residual testing 
methods which now make possible 
the differentiation of residual chlo- 
rine into free available chiorine and 
combined available chlorine. Free 
available chlorine residuals are 
rapidly bactericidal, oxidize iron and 
manganese, and destroy many tastes 
and odors present in water. The 
combined available chlorine resid- 
uals are more slowly bactericidal, 
but persist for long periods of 
time. Proper control thus permits 
use of the type of chlorine treat- 
ment most suited to a particular 
problem. 


“Observations of European Water 
Supplies,” by L. O. Williams, State 
Sanitary Engineer, Cheyenne, Wyo. 

The water supplies of Heidelberg, 
Weisbaden and other German mu- 
nicipalities were reported on in Mr. 
Williams’ paper. One of four divi- 
sions in the Reich government was 
the Public Health Section; this, like 
all others, was permitted no autono- 
mous action. Municipal problems 
were usually solved by local devel- 
opments; springs and wells sup- 
plied eleven different pressure 
levels in Heidelberg with corrosive 
water, and Magnomass (calcium 
and magnesium carbonate) was em- 
ployed to remove carbon dioxide 
and manganese. 

The Weisbaden supply depended 
in part upon horizontal tunnels into 
elevated strata of water-bearing 
hills, and in part on filtered ground 
water. In both cities, the small 
scale use of chlorination and of the 
Katydn silver process were depend- 
ed upon for disinfection. 

“Water Works Accounting and 
Retirement Plans,” by G. D. Mor- 
gan, Office Manager, Denver Water 
Dept., Denver, Colo. 

In an exceptionally practical pa- 
per, Mr. Morgan pointed out that, 
especially for small municipalities, 
accounting procedures must. be 
usable if they are to be of value. 
The basis of rate charges, collec- 
tion procedures, continuous records 


Wirts Resigns at Cleveland 
Easterly Plant 

John J. Wirts, Superintendent of 
the Easterly Sewage Treatment 
Works at Cleveland, Ohio, has re- 
signed that position effective Decem- 
ber 1 of this year. “Jack,” as he is 
familiarly known throughout the field 
of sewage treatment, will become 
Personnel Manager of Towmotor 
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of maintenance and operating costs, 
and systematic records of all opera- 
tions at all times, are features of 
basic importance. 
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State Sanitary 


Retirement plans should be 
planned with the aid of an expe- 
rienced actuary, in order to provide 
an income sufficient to meet liabili- 
ties. Such plans, which retire old 
employees and advance young ones, 
are advantageous to employer and 
employee alike. Except in general 
principles, retirement plans must 
be specially designed for particular 
situations. State-wide retirement 
plans seem to provide the best solu- 
tion for the smaller municipalities. 


Round Table Discussions ‘ 


The round table on “Public Rela- 
tions” included two prepared papers 
and was followed by extensive open 
discussion. Mr. C. A. Truman, Supt., 
Northfield Land and Water Co., 
Colorado Springs, Colo., defined the 
subject as: “The art of informing 
the public of what is being done,” 
explaining direct and indirect meth- 
ods of accomplishing this. Direct 
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methods, relatively small in cost but 
bringing large returns, include: 
“dressing up” the plant, the em. 
ployees, and the offices: encourag. 
ing visits of local groups; and press 
and radio publicity in human inter. 
est stories. Indirect methods in- 
clude good service and fair rates to 
consumers. Mr. D. D. Gross, Chies 
Engr., Denver Water Dept., Denver 
Colo., considered water quality 
quantity, and reliable service to he 
essential, but stressed the need for 
consideration in dealing with the 
public. Mr. LaDue described the 
careful development of studies and 
of a national program in the field of 
public relations which the A. w. 
W. A. is now undertaking. 


The round table on Problems of 
Water Superintendents was short. 
ened by lack of time, but discys. 
sions by Messrs. Truman and Rip- 
ple evoked much interest. The ex. 
perience reported by Mr. Truman 
with thermal activity which pre. 
vented flow in an exposed wood 
stave pipe, was considered most un- 
usual. Mr. Ripple listed pretreat- 
ment of water, the use of surface 
wash methods, and proper under- 
drain systems as most essential to 
the prevention of mudballs in filters, 
He described the proper design re- 
quired for each of these factors. 

Two motion pictures were included 
in the program: the “Clean Water” 
feature, prepared by General Electric 
Company, was discussed by Chas. T. 
Wright, Senior Sanitary Engineer, 
U.S. P. H. S., Denver. L. L. Wilkin- 
son, Mayor of Greeley, Colo., pre- 
sented a beautiful “public relations” 
color movie prepared by the city of 
Greeley. 

A Ladies’ Entertainment Commit- 
tee provided opportunities for visits 
to places of civic interest and to 
homes of Santa Fe, in addition to 
social affairs featured on the pro- 
gram. 

The sessions of the Water Works 
Association followed an intensive one 
day meeting of the Rocky Mountain 
Sewage Works Association, which 
was planned so that many members 
could attend sessions of both groups. 


Corp. of Cleveland, O. The Tow- 
motor Corp. manufactures a com- 
plete line of lift trucks and tractor 
equipment for moving materials. 


During his tenure as superinten- 
dent of the Easterly plant Mr. Wirts 
has contributed articles of distinc- 
tive value to this magazine, in addi- 
tion to his several papers presented 
in technical meetings. 
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MODERN PRACTICES IN 
MUNICIPAL WATER SOFTENING 


UNICIPAL water softening 
M started in England about 60 

years ago. The first munici- 
pal water softener in the United 
States of the Lime-Soda type was 
installed about 40 years ago, and the 
frst municipal Zeolite water softener 
about 20 years ago. 

Since that time, the number of 
municipal water softening plants 
that have been installed in the 
United States has grown rapidly as 
evidenced by Fig. 1.1 This growth is 
caused by a greater realization of 
the benefits and savings which 
municipal water softening can pro- 
vide, as well as the elimination of 
dificulties which the hardness of a 
water supply causes to the citizens 
of a community using it for house- 
hold and industrial purposes. It is 
predicted that by 1950 there will be 
over 1000 municipal water softening 
plants in the United States of both 
the Lime-Soda and the Zeolite type. 

The hardness to which waters are 


softened in municipal plants is 
ersdually being reduced. Not too 
many years ago, it was considered 


© 


good practice for a city to deliver a 
water of a hardness of up to 10 
grains per gallon, or 171 ppm, as 
CaCO,. Today municipal water 
softening plants are aiming at much 
lower figures, down to 3 to 5 grains 
per gallon, or 51 to 85 ppm. 

W. D. Collins made a study of the 
municipal supplies in the United 
States of over 600 cities, and 
Table I? shows the population, in 
thousands and in per cent of the 
total, that was served with water of 
various amounts of hardness in 1932. 
Table II? gives the same informa- 
tion for Canada as_ studied by 
Leverin in 1938. 

These tables indicate that the 
trend is towards a softer water for 
municipal application but that there 
is still opportunity for future instal- 
lations of water softening plants 
where the hardness of the raw water 
exceeds about 120 ppm as CaCO,. 


BENEFITS FROM MUNICIPAL 
WATER SOFTENING 


Soap Saving 


W. H. Hudson made an interest- 
ing study comparing the cost of soap 
and other detergents in communities 
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using hard water with their cost in 
communities using soft water. The 
hard water cities studied were 
Bloomington, Urbana, and Chicago 
Heights, Illinois. These were com- 
pared with a soft water community, 
Superior, Wisconsin. Fig. 2? shows 
the annual cost of soap per capita, 
assuming soap at 16c per pound in 
these communities, plotted against 
the hardness. 

The reason more soap is used in 
hard water communities is that the 
hardness reacts with the soap to 
form insoluble soap curds. These 
curds have no lathering effect and 
represent a wastage of soap by the 
hard water. The lather, which is de- 
sired when soap is used, can only be 
obtained after all of the hardness in 
the raw water has been consumed in 


making these curds. In this way, the 
soap acts as a water softening chemi- 
cal. When all of the hardness has 
been destroyed, additional soap used 
forms the lather. 


Troubles Caused by Soap Curds 


In addition to wasting soap, the 
curds formed are very objectionable. 
They are present as a milky white 
precipitate in the water used in con- 
tact with the soap. This is apparent 
when taking a bath in hard water. 
Perfectly softened water in a bath- 
tub stays clear, and the soap employ- 
ed makes a luxuriant lather that 
floats on top. 

Curds also form the well known 
bathtub ring which is hard to clean 
and disagreeable in appearance. The 
curds also deposit on hair, skin, etc. 
That is why so many beauty parlors 
have installed small water softeners. 

In the laundry, curds form de- 
posits on linens, causing them to be 
yellowish in appearance and also 
rancid in odor. Soft water not only 
improves the appearance of the 
linens but prolongs their life by vir- 
tue of the fact that less bleaching is 
required. 

Cleaning of dishes and glassware 
is difficult in hard water, and the 
contrast in appearance when using 
soft water is outstanding. 





























TABLE I 
Varying Hardness and Population Served in U. S. in 1982 
RANGE OF HARDNESS POPULATION IN THOUSANDS PER CENT OF TOTAL 
parts per million 
1-60 20,372 29.5 
61-120 18,536 26.9 
121-180 10,579 15.3 
More than 180 7,209 10.4 
56, 696 82.1 
TABLE It 
Varying Hardness and Population Served in Canada in 1938 
RANGS OF HARDNESS POPULATION IN THOUSANDS PER CENT OF TOTAL 
parts per million 
1-60 907.9 16.3 
61-120 1,458.7 26.2 
121-180 1,057.2 19.0 
181+ 361.3 6.5 
3,785.1 68.0 
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ness. The chemical reactions jp, 
volved are as follows (underline 
compounds are precipitated), 


LIME REACTIONS 
Calcium Removal 








Ca(HOO,), + Ca(OH), = Calo, + aap 
esium Removal 
Mg(HCO,), + Ca(OH), = 
Mg(0H)p + 2Cex0, + 2 H20 
Carbon Dioxide Removal 
Con + CaldH), = Caco, + #,0 
SODA ASH REACTIONS 
Calcium Removal 
2 8 ial) 
Ca + Waco 
a ac 3 = CaCO + { 
‘ a.) 
sium Removal 
2 
+ Na£0 + Ca(OH = 
$04 af0s al Me 
Mg (0H) . Caco, 
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From H. M. Olson 


Fig. 1. Growth of Municipal Water Softening Plants. 


Saving in Plumbing Repairs 


Hard water when used in hot wat- 
er heaters causes a scale to form 
which plugs the coils of heaters, and 
requires expensive plumbing repairs. 
This has been estimated by the 
Michigan State Department of 
Health* to average about $4.00 per 
family per year. 


Effect of Hard Water in Cooking 


Hard water toughens vegetables. 
Soft water makes for greater ten- 
derness, better taste and improved 
color. It also improves the flavor of 
coffee and tea. 


Fuel Loss 


Hard water forms scale which 
wastes fuel. It has been estimated 
that this waste averages about $1.50 
per person per year. 

In the case of industrial plants, 
the scale caused by hard water in 
boilers not only causes fuel wastage, 
but shutdowns of the boilers for 
cleaning and tube losses due to burn- 
ing out of tubes. Consequently, most 
modern industrial boiler plants in- 
stall water softeners to remove the 
residual hardness left in the treated 
water by municipal water softeners. 


METHODS FOR MUNICIPAL 
WATER SOFTENING 


The two methods which have 


been used for municipal water 
softeners are: a) Cold Lime-Soda 
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Ash process, b) Sodium Zeolite 


Process. 


Cold Lime-Soda Process 


This method of reducing hard- 
ness was one of the first to be 
developed. It consists of adding 
lime (Clark Process) to react with 
bicarbonate hardness, and adding 
soda ash (Porter Process) to react 


, fz me 
Soe 
Cold Lime-Soda Softeners 


The early forms of Cold Lime 
Soda Softeners were of the inter- 
mittent type, consisting of several 
batch tanks equipped with mechani- 
cally driven agitators. One of these 
tanks was filled at a time, dosed 
with lime and soda ash, agitated 
and then allowed to settle quies- 
cently while one of the other tanks 
was being emptied through a de- 
canter pipe. Filters followed the 


















































with the sulfate and chloride hard-_ settling tanks. This intermittent 
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From H. M. Olson 


Fig. 2. Soap Cost Curve Based on Soap Cost at Uniform Basis of 16 Cents per Ib. 
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type requires excessive space for 
the tanks and labor for operation 
of the various steps described. 

The next form developed was the 
continuous type. The water flowed 
continuously into the settling tank, 
where it was mixed with a con- 
tinuous and controlled stream of 
the lime and soda ash slurry, while 
settling of the precipitates took 
place at the same time. This saved 
labor of attention. The tanks had to 
be made large enough and properly 
baffled so that the velocities em- 
ployed did not interfere with set- 
tling and so that there was a mini- 
mum of dead areas and channelling 
or short-circuiting areas. 

The cold temperatures involved 
however interfered with rapid at- 
tainment of equilibrium. The pre- 
cipitates formed were very finely 
divided and hard to settle. Reac- 
tions continued after the water left 
the settling tank; that is, the treat- 
ed water was unstable. As a result 
some of the precipitates continued 
to form and deposit in the treated 
water lines and equipment. To stop 
these after-reactions, carbonation 
(addition of free CO» gas) or acid 
treatment was applied to the treat- 
ed water to reduce the pH-value by 
neutralizing the excess of reagent. 


Sludge-Contact Reactor 


The development of the sludge- 
contact reactor was a considerable 
step forward to render the cold 
lime-soda treated water more stable. 
The contact with large quantities 
of previously accumulated precipi- 


Fig. 3. Sludge Contact Reactor. 


tates stimulated rapidity and com- 
pleteness of reaction. This is the 
modern unit employed in Cold 
Lime-Soda treatment today. It ac- 
complished, in less than one hour, 
results equal or superior to those 
obtained with the old-fashioned 
continuous unit using four or more 
hours’ retention. Chemicals are 
saved and a more stable water is 
produced. So stable is the treated 
water that some have called these 
sludge-contact reactors “Stabiliz- 
ers.” 

Before the sludge-contact soften- 
er was developed, sludge recircula- 
tion was practised by which some 
of the settled sludge was pumped 
back to the inlet of the agitator or 
flocculation chamber. But this fre- 
quently resulted in imparting un- 
desirable tastes and odors to the 
waters, especially in the summer 
when the settled sludge may have 
fermented. 

The development of this type of 
reactor provided for Sludge Con- 
tact without allowing the sludge to 
settle. It thus avoided the re-pump- 
ing or recirculation of settled 
sludge, and also eliminated ex- 
pensive sludge scraping, or collect- 
ing devices. Fig. 3 shows a typical 
sludge-contact reactor. It combines 
four functions: 

(1) Proper agitation and mixing 
of chemicals and water; (2) sludge 
contact with a suspended deep 
sludge bed (blanket) of previously 
accumulated precipitates; (3) sep- 
aration of the sludge from the wat- 
er as the clear water emerges at 


the top of the unit; and (4) sludge 
concentration in internal concen- 
tration compartments in order to 
reduce the volume of sludge blow- 
off water discharged to waste. 


The design economizes in space 
and in chemicals, producing better 
results in a fraction of the time re- 
quired by the old-fashioned mixer 
and settling tank. It is used equally 
well for coagulation of turbid and 
colored waters, for softening of hard 
well waters by lime-soda, or for 
simultaneously softening and clari- 
fying hard river waters. It is also 
efficient in absorption problems 
such as the removing of silica or 
fluorides by contact with magnesium 
compounds in the sludge. 


In the design shown in Fig. 3, the. 
precipitates formed by chemical ad- 
dition are not allowed to settle out 
but are kept suspended by the slowly 
rotating agitator operating over the 
entire bottom of the tank. The water 
and chemicals enter the mixing zone 
near the bottom at the side where 
mixing is most efficient because of 
the relatively high tip speed of the 
agitator arm. The deflector baffle to- 
gether with the deflecting blades in- 
duces the water to flow towards the 
central port, through which the 
sludge and water rise into the clari- 
fying or sludge separating zone. The 
water then flows radially and out- 
wardly towards the orifices of the 
peripheral collecting trough. The ra- 
dially outward travel of the water 
takes place in the unrestricted clari- 
fying zone at gradually decreasing 
velocities until a velocity is reached 
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Fig. 4. Zeolite Softener with Multiport Valve. 


sufficiently low to permit efficient 
separation of the water from the 
sludge. 


Some of the water and sludge re- 
circulate by returning through the 
peripheral port to the mixing zone. 
This recirculation ensures complete 
utilization of the chemicals. The top 
of the sludge is maintained above 
the inclined baffle separating the 
two zones. 

Sludge-contact reactor units are 
built cylindrical in shape for econ- 
omy of construction and the outer 
shell can be made of steel, wood or 
concrete. 

Some of the sludge is collected in 
the sludge concentrator, where it is 
thickened or concentrated several 
times as compared with the strength 
of the suspended sludge bed (blank- 
et). Automatic desludging devices 
blow off enough of this concentrated 
sludge to the sewer so that the top 
of the suspended sludge is kept at 
the optimum level for the best chem- 
ical results consistent with the clear- 
est effluent. 

The sludge-contact reactor has 
three outstanding features: 


1) Positive recirculation of sludge 
as the arrows indicate so that all of 
the chemical present is completely 
utilized and so that there are no dead 
areas in the tank. 


2) A large slow moving agitator 
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operating over the entire bottom of 
the tank. This prevents any settling 
out and depositing of sludge on the 
floor of the tank. It avoids shutting 
down the reactor for cleaning such 
deposits or the use of separate sludge 
scraping devices for this purpose. 

3) Horizontal radial flow, as dis- 
tinguished from upflow through a 
sludge blanket, permitting the use 
of smaller diameter tanks without 
the danger of sludge carry-over be- 
cause sludge particles separate more 
easily from a horizontal stream than 
from a vertically upflowing stream. 


Sodium Zeolite Process 


The Sodium Zeolite Process is one 
of the most efficient methods of 
water softening. Essentially it com- 
prises a container having a bed of 
the zeolite or sodium cation ex- 
change material, supported on grav- 
el or anthrafilt, below which is an 
efficient collection or underdrain sys- 
tem. As the water passes downward 
through the sodium zeolite, the cal- 
cium and magnesium cations in the 
water are exchanged for the sodium 
of the zeolite. When most of the 
available sodium has been exchang- 
ed so that the first trace of hardness 
appears in the effluent, the zeolite is 
back-washed and then regenerated 
or revivified by passing a solution of 
common salt through it. Sea water, if 
available, may be employed for re- 





generation. The excess brine jg 
rinsed out and the unit is restored 
to Service. A meter is Provided to 
guide the operator in regeneratin 
after a definite number of gallons of 
water has been softened, or to actu- 


ate automatic regeneration. The 
chemical reactions involved are as 


follows (the symbol Z represents the 
zeolite) : 
OPERATING REACTION 
Ca < Cs 2 Halo, 
wer Shae = She {ran 
REGENERATING REACTION 


+ = 
z 2 NaCl = Maz + nal a 


Suitable multiport or individual 
gate valves are provided to control 
the operations. The regenerant solu- 
tion is distributed inside the unit 
through a perforated pipe system to 
avoid channelling. Incoming hard 
water or outgoing dirty backwash 
water is likewise distributed or eol- 
lected by a similar pipe system at 
the top. Fig. 4 shows a standard unit 
and salt tank with a multiport valve. 

Several types of material are 
available for the sodium cation ex- 
change material, such as glauconite, 
synthetic gel, and synthetic resin. 

Resin, the most modern cation ex- 
changer, is non-siliceous and there- 
fore does not import silica to the 
treated water. Silica is objectionable 
for boiler feed purposes. Resin has 
a high capacity, several times as 
great as some of the old-fashioned 
zeolites, and permits higher flow 
rates per square foot of area. 


The softened water produced con- 
tains practically no hardness—only 
0 to 2 parts per million of hardness 
expressed as calcium carbonate 
(ppm. as CaCO.) by the most rigid 
tests. 

Since the usual municipal water 
softener is not intended to produce a 
treated water of lower hardness than 
3 to 5 grains per gallon or 51 to 85 
ppm. (expressed as CaCO,), it is nec- 
essary to mix some of the hard un- 
softened water with the effluent of 
the zeolite plant. This is done by 
by-passing some hard water around 
the zeolite plant and controlling the 
by-passed stream so that it is always 
in proportion to the softened stream. 
In that way, the final mixed effluent 
will have a constant hardness at any 
particular figure desired. 

If the raw water contains iron or 
other impurities, it may be necessary 
to remove these impurities by suit- 
able equipment located on the by- 
passed pipe. 
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MODERN PRACTICES IN MUNICIPAL WATER SOFTENING 


cOMPARISON OF LIME-SODA 
AND ZEOLITE METHODS 


There are certain conditions which 
favor the lime-soda method, and 
{ other conditions which favor the 
; zeolite method. A municipality, be- 

fore deciding on which of these two 

methods to install in any given case, 
| must compare the advantages and 
) jisadvantages of the two methods by 
making a thorough study of the in- 
yestment and operating cost, space 
required, ease of operation, etc. be- 
fore coming to the final decision. 


Advantages of the 
Lime-Soda Method 


1) The use of lime for removing 
, bicarbonate hardness is usually less 
expensive than the use of salt to 
regenerate sodium zeolite softeners. 
Therefore, if a water is high in bi- 
carbonate hardness, the operating 
cost for lime treatment will be less 
than for zeolite. 

2) If the raw water is turbid and 
needs clarification in addition to 
softening, the lime-soda method is 
less expensive to install because it 


| combines water softening and clari- 


i; 





| 





fication. On the other hand, a clari- 
fication plant must be installed to 
precede the zeolite plant. 

3) If the raw water is polluted, 
the lime-soda method will aid in ster- 
ilizing the water, provided a sufficient 
time is allowed and the pH value is 
maintained high enough. The zeolite 
method does not sterilize the water 
and would require chlorination for 
the sterilization. Even in a case of 
lime-soda municipal water softener, 
reliance is not placed on the steri- 
lizing effect of the high pH value 
alone, but in addition chlorinators 
are employed. The use of the sludge 
blanket type of lima-soda plant not 
only helps sterilization by virtue of 
the high pH value, but the sludge 
has coagulation and bacterial absorp- 
tion effects. 


Certain boards of health in the 
United States have required at least 
4 hours in lima-soda plants to insure 
sterilization by the high pH value. 
This may be necessary for the old- 
fashioned settling tank where the 
sludge settles out, but with the mod- 
ern sludge-contact reactor, the bac- 
terial absorptive power of the sus- 
pended sludge lessens the number of 
hours’ retention required. 


4) The use of lime to remove bi- 
carbonate hardness, as per the chem- 
ical reactions given above, precipi- 
tates this hardness, removing it 
from the water without substituting 
any other salts in its place. The alka- 
linity of the original water is, there- 


fore, reduced by the amount of bicar- 
bonate hardness eliminated. This re- 
duction in alkalinity is not accom- 
plished by the sodium zeolite process, 
because in that process sodium bicar- 
bonate in the soft water is substi- 
tuted for the calcium and magnesium 
bicarbonates present in the raw 
water. The alkalinity in the zeolite 
treated water is the same as in the 
raw water. 

If the alkalinity of the water is 
high, its reduction is desirable for 
many purposes, particularly indus- 
trial application, such as for textile 
plants and boiler plants, etc. 


Advantages of the 
Zeolite Process 


1) The zeolite process can be car- 
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settled out and finally disposed of. If 
there is a very large river alongside, 
the precipitates or sludge may be dis- 
charged into this river without diffi- 
culty. Usually, however, objections 
arise even in the case of fairly large 
rivers, because the sludge settles out 
to the bottom of the river and, later, 
during a rainy season, high veloci- 
ties in the river stir up the settled 
sludge and carry it downstream, 
where it may cause complaints from 
users of the river. In many cases 
there is no good sized river to receive 
sludge. The practice then is to col- 
lect the sludge in lagoons where it is 
allowed to dry out in the sun and it 
is then hauled away. This is a very 
troublesome operation and it is un- 
sightly. Some work has been done in 
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Fig. 5. Hydrogen and Sodium Zeolite Plant. 


ried out under pressure by passing 
the water from the raw water pump 
directly through a pressure zeolite 
softener to service. This avoids re- 
pumping. Repumping is usually nec- 
essary with lime-soda plants. 

2) The space required by the zeo- 
lite plant is usually much less than 
for lime-soda. 

3) If the water is high in non- 
carbonate hardness, the cost of the 
salt to regenerate the zeolite is usual- 
ly less than the cost of soda ash in 
the lime-soda process. For this rea- 
son, in some cases, a combination of 
lime pre-treatment followed by zeo- 
lite has been used. This was true of 
the latest large municipal water 
softening plant installed, near Los 
Angeles, California. 

4) The handling of salt, dissolv- 
ing it in a saturated brine in under- 
ground wet salt storage basins, is 
much less troublesome than the stor- 
age of lime and soda ash and their 
handling. 

5) The lime-soda process pro- 
duces precipitates which have to be 


the last few years to dry the sludge 
and calcine it to make lime out of it 
again. This involves keeping the 
magnesium precipitates separate 
from the calcium precipitates. It also 
involves a considerable investment in 
the lime reclamation equipment. Fur- 
thermore, an excess of lime is pro- 
duced by this reclamation, which has 
to be disposed of by sale to others. 


The zeolite process is free from 
these difficulties because no precipi- 
tates are formed and the waste 
liquors, during regeneration, contain 
calcium and magnesium chlorides 
which are very soluble and flow 
readily into the sewer system. 


6) The zeolite softeners are usual- 
ly easier to operate, requiring less 
skill in their handling than lime-soda 
softeners. 

7) The zeolite process does not 
add any objectionable excess of re- 
agent to the water, which may occur 
with the lime-soda softener if there 
is any negligence in handling of the 
lime-soda softener. In the case of 
lime-soda, too much lime, or too much 
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soda-ash, may render the water too 
high in pH value. 

8) The zeolite treated water is 
stable and does not tend to after- 
react. The lime-soda treated effluent 
is not completely stable even after 
the use of sludge-contact reactors 
and carbonation or other means of 
reducing the pH value, which are 
frequently employed after the lime- 
soda plant to increase the stability 
of the treated water. 

9) The zeolite plant, when oper- 
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tendency for a slight precipitation to 
occur in the city distribution system. 
This precipitation provides a protec- 
tive film on the inside of the pipe to 
prevent corrosion due to dissolved 
oxygen and carbon dioxide. The 
Lime-Soda Process, as stated pre- 
viously, provides a treated water of 
high pH value, which tends to after- 
react and form deposits in the dis- 
tribution system. It is, therefore, 
less likely to cause corrosion and, in 
fact, the excessive pH value present 
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Fig. 6. Two Step Demineralizing Plant. 


ated under pressure, handling a well 
water free from dissolved oxygen, 
can produce a non-corrosive effluent 
because there will be no dissolved 
oxygen in the treated effluent. This 
assumes that there will be no ex- 
posure of the treated water to the 
atmosphere. 

Where oxygen is picked up, how- 
ever, or where the raw water con- 
tains oxygen, the zeolite treated 
water may not be noncrrosive, and 
alkali such as sodium silicate or soda- 
ash may have to be added to raise 
the pH value so that there will be a 


Harry N. Lendall, C.E., Chairman 
of the Dept. of Civil Engineering 
and Professor of Municipal and San- 
itary Engineering at Rutgers Uni- 
versity, was appointed to the New 
Jersey State Board of Health in Sep- 
tember. A native of Massachusetts 
and a graduate of Tufts College, 
where he received the degree of 
Bachelor of Science in Civil Engi- 
neering in 1906 and the degree of 
Civil Engineer in 1926, Professor 
Lendall has been on the faculty of 
the College of Engineering, Rutgers 
University, since 1912. 

In addition to his university work, 
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Harry Lendall Appointed to 





must be reduced to control the 
amount of such after deposits 
formed. 


Future Developments 


In addition to sodium zeolite, 
there are now available two other 
methods, namely, Hydrogen Zeolite 
and Demineralizing. These have not 
yet been applied for municipal pur- 
poses, bt they have made great 
progress in the industrial field. The 
time is undoubtedly approaching 
when they will receive application 
for the removal of hardness as well 


as other dissolved impurities. Th 
hydrogen zeolite is regenerated with 
acid instead of salt. It removes alka 
linity as well as hardness. It, there. 
fore, removes the objection to 
dium zeolite previously mentioned, ]t 
will find application where acid is 
cheap and where lime may not be 80 
cheap. It will particularly be pre- 
ferred where the problem of Sludge 
disposal with the lime-soda plant 
would be insuperable, and yet where 
it is desired that the alkalinity be 
reduced. Figure 5 shows a typicaj 
hydrogen and sodium zeolite plant. 

Demineralizing is a two-step Proc. 
ess. The water first passes through 
a hydrogen zeolite unit and they 
passes through an anion exchange 
unit. The first unit transforms jj 
the salts into their corresponding 
acids. The second unit absorbs these 
acids and produces a water practi. 
cally free from electrolytes. Figure ¢ 
shows a typical demineralizing plant, 
In that respect, it is the equivalen; 
of distilled water. For highly mip- 
eralized raw waters, demineralizing 
may find application in the future, 
not to produce distilled water, which 
is not needed for municipal practice, 
but to reduce the sulfates and chio- 
rides to a partial extent and thereby 
improve a raw water for irrigation 
and other similar purposes. Sulfates 
and chlorides are not removable by 
either the lime-soda or the zeolite 
processes. 

As the demand for higher quality 
of treated water rises, these newer 
processes of hydrogen zeolite and de- 
mineralizing will, undoubtedly, take 
their place in municipal water treat- 
ing practices. 
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Professor Lendall, in association 
with other engineers and as a private 
consultant, has had. very considerable 
experience in engineering practice 


N. J. State Bo 


ard of Health 


both in the construction of sewage 
systems, sewage disposal plants, and 
in water supply systems. In addition, 
Professor Lendall was _ responsible 
for the organization of short courses 
for water and sewage plant oper- 
ators first offered in 1927 by Rutgers 
University. He was also Secy.-Treas. 
of the N. J. Section of AWWA, 1938- 
39, Trustee, 1940-44, Chairman of 
several committees, and Director 
from the New Jersey Section, 1941- 
44. His most recent honor was the 
nomination for the Fuller Award by 
the New Jersey Section at its recent 
1946 meeting. 
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HYDRAULICS FOR THE PRACTICAL 
WATER WORKS MAN 


The Fifth of a Series of Articles 


Intakes and Pressure Losses in Pipes; the Effects of Age on Pipes 


method of calculating friction 

losses in pipe lines was explained 
yd the necessary data given. To 
justrate the application of the meth- 
oi, suppose that an intake pipe (Fig. 
19) 2000 ft. long is laid from a pump 
yell out into a lake and that it is de- 
dred to have the water in the well 
not over four feet below lake level 
yer a demand of 2,400,000 U. S. 
gallons per day. The pipe is to have 
, smooth interior finish similar to 
that of coated cast iron pipe, and is 
to have a bell mouth entrance in 
which the loss is negligible, and fur- 


[' THE previous installment the 


| ther, there are no bends except the 


one shown at the end. What size pipe 


® should be used? 


The four feet difference in levels 
issimply the friction loss in the pipe 
see Figs. 5 and 9) and a study of 
Fig. 18 would make it appear that a 
16 in. pipe might be examined as a 
frst trial. If this is the correct size, 
the velocity in it will be 2.66 ft. per 
see. (from Table I of earlier install- 
ment) and the corresponding velocity 
head will be 0.11 ft. from Fig. 12. 
Further, since the entrance loss is 
negligible, the only losses will be 
those due to the straight pipe and the 
ebow, to which must be added, how- 
ever, the exit loss at the well end. 
The friction factor is 0:0211 (Table 
Il of earlier installment) and the 
elbow causes the same loss as 10 ft. 
of pipe, while the loss at the well end 

is the same as that in 40 ft. of pipe. 
The total loss will therefore be 


9n5 


2050 
— x .11 = 3.6 ft. 
16/12 


F = .0211x 





which indicates that 16 in. pipe would 
be the right size. 





By ROBERT W. ANGUS, M.E. 


Consulting Engineer 
TORONTO, ONT. 
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Effect of Age on Pipe 


It must be kept in mind that as 
the pipe gets older the friction rises, 
and in unfavorable cases may easily 
increase 50 per cent, which would 
bring the loss up to 5.4 ft., and if 
such a drop in well level is objection- 
able it would be better to install a 
larger pipe to begin with. Loss of 
head in an intake is usually not very 
serious from the power standpoint, 
but it produces a higher suction lift 
on the pump, which is often objec- 
tionable, especially if there is danger 
of the lake level lowering with time. 
If instead of the 16 in. pipe one 18 
in. is used, the loss of head in the 
pipe when old would only be 3.1 ft. 


Pressure Required for Pumping 


Now suppose a single pump is used 
on this job and that it has a 10 in. 
suction pipe arranged as shown on 
Fig. 19, what would be the reading 
on the suction gage, corrected to the 
center line of the pipe? It is assumed 
that there is no foot valve or strain- 
er, priming being separetely ar- 
ranged. For the 10 in. pipe deliver- 











ing 2,400,000 gallons per day the 
velocity is 6.8 ft. per sec., for which 
Fig. 12 gives the velocity head as 
0.72 ft., while Table II gives the fric- 
tion factor as 0.22. If the length of 
straight pipe is 30 ft. and 10 ft. are 
added for the elbow (Table III of 
earlier installment) the equivalent 
length of straight pipe is 40 ft., in 
which the friction loss is 


40 


= .022 x x .72 = 0.76 ft. 





10/12 


or practically 0.8 ft. (This may be 
checked on Fig. 18.) Applying the 
method described in the third ar- 
ticle of this series shows that the 
gage will indicate a vacuum of 3.6 + 
6.0 + .72 + .80 or 11.1 ft., which is 
not too high for a centrifugal pump. 


In the last example consideration 
should be given to the fact that when 
the suction pipe is old and the intake 
also, this lift will be increased to 
around 13.3 ft., which is fairly high 
and will prove troublesome if in- 
creased by a drop in lake level. The 
pump should be set as low as possi- 
ble, preferably below lake level, 
which offers the additional advan- 
tage of freedom from the necessity 
of priming. 


Discharge Pressure at the Pump 


Now let us suppose that the pump 
is delivering its full capacity through 
4,000 ft. of 12 in. pipe that has been 
in service for about ten years and is 
a little corroded but is still in fair 
condition. There are eight right- 
angle bends and four full open gate 
valves in the line and it delivers 
water to a reservoir 180 ft. above the 
lake. What pressure would the gage 
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Fig. 19—Intake Loss and Pump Pressures 
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on the discharge pipe, near the pump, 
show? e 
For this case the velocity in the 
pipe is 4.72 ft. per sec. (Table I), and 
the velocity head is 0.35 ft. from 
Fig. 12. Further, the friction factor 
of 0.0213 (given in Table II), must 
be increased by about 25 per cent on 
account of the old pipe and then be- 
comes 0.0266, and since there are 
eight bends, each of which has the 
same loss as 10 ft. of pipe, the equiva- 
lent length of straight pipe is 4,080 
ft. The four gate valves each give a 
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loss of head in friction between the 
gage and the reservoir, we have the 
following relation, elevations being 
based on the lake level as datum: 
6+p-+ 35—180+38.5, or the 
pressure p on the gage is 212.1 ft. 
The power delivered by the pump to 
the water is, of course, due to the 
difference in pressures of the suction 
and discharge gages (since both are 
at the same level), plus the differ- 
ence between the suction and dis- 
charge velocity heads. The difference 
in pressures (added since the suction 
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Fig. 20—Effects of Age of Pipe on Pump Delivery 
(Curve 2 applies to new pipe; curve 3 to pipes where friction has increased 25% ; 
curve 4 to pipes where friction has increased 50% due to age.) 


loss equal to 0.06 of the velocity head, 
making a total for these of 4 « .06 « 
.35, or approximately 0.1 ft. The 
loss of head in this line is then 


{O80 
— x .35 + .10 
12/12 


0266 x 38.1 ft. 
(This could have been taken from 
Fig. 18 by adding 25 per cent to the 
values given there.) We must finally 
add the velocity head 0.35 ft. (Table 
III) to allow for exit loss, bringing 
the loss to 38.5 ft. 


Proceeding by the method described 
in the third article, which says that 
the sum of the elevation head, the 
pressure head and the velocity head 
at the gage must equal the elevation 
head plus the pressure head of a 
pound of water in the reservoir 
(where the velocity is zero), plus the 
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gage has a negative or vacuum read- 
ing) is 212.1+ 11.1— 223.2 ft., 
while the difference of velocity heads 
is 0.35—0.72 or minus 0.37 ft., 
making a total head of 222.8 ft. to 
be pumped against. Note that the 
velocity head difference is a negative 
one since that in the suction pipe is 
the greater of the two. 

The pump must, therefore, deliver 
2,400,000 gal. per day, or 1,667 gal. 
per min., against 222.8 ft. head, and 
since a gallon weighs 8.33 lbs., this 
requires a water horsepower of 1,667 
< 8.33 222.8/33,000 — 93.8 H. P. 
If the pump is of high grade, it 
should have an efficiency of at least 
80 per cent and the motor would 
need to be 93.8/0.8 —118 H. P., the 
nearest commercial size to which 
might be 125 H. P. 


Rim P 





Effect of Roughening of 
Inside of Pipe Due to Age 

Here again deterioration of 4, 
inside condition of the pipe must se 
be forgotten, for it means a decrease 
in carrying capacity for a given 
pump pressure. But all Centrifugal 
pumps, when working near their 
maximum efficiency point, show a de. 
crease in discharge as the presgyrp 
rises, and it will be of interest to 
examine the matter further. An jp. 
teresting study of this problem is 
illustrated in Fig. 20, where a typica] 
head-discharge curve (1) for a cep. 
trifugal pump is shown, the pres. 
sures plotted being those on the dis. 
charge gage. The pressure neces. 
sary to force different quantities of 
water through the discharge pipe jg 
shown on the curves (2), (3) and 
(4), these latter curves being found 
by calculating, in the manner already 
described, the pressures for a num. 
ber of discharges and in each cage 
for the estimated friction factor cor. 
responding to the age of the pipe. 
Curve (2) is for new pipe, while (3) 
and (4) correspond to increases of 
25 per cent and 50 per cent, respec- 
tively, in the friction. These curves 
may, of course, be plotted by using 
Fig. 18 of the previous article. 


In the diagram the pump is as- 
sumed to give its rated capacity of 
2,400,000 gals. per day where the 
pipe is as described above, and Fig. 
20 shows that the discharge will fall 
to 2,250,000 gal. per day for 50 per 
cent increase in friction above new 
pipe and that it was 2,550,000 gal. 
per day when the pipe was new. Un- 
less provision is made to counteract 
it this loss may be serious, because 
the demand usually increases as time 
goes on. 


Branched Pipes 


In cases like that just discussed 
relief is often sought by putting in 
a new pipe and this problem will now 
be considered. As the first case, let 
us suppose that on a line of old 10 in. 
horizontal pipe two gages attached at 
points 2,000 ft. apart show a pres- 
sure drop of 20 ft., and if the pipe 
had been new, this would correspond 
to a discharge of 1,210 gal. per min., 
as is easily calculated or may be read 
from Fig. 18. But when the pipe is 
old and rusted, the friction factor 
might increase 50 per cent in un- 
favorable cases, and if it did, the dis- 
charge would fall to 973 gal. per 
min. for the same pressure drop of 
20 ft. 

In order to compensate for this de- 
creased discharge without disturbing 
the gage pressure difference of 20 
ft., let us suppose that a piece of new 
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HYDRAULICS FOR THE PRACTICAL WATER WORKS MAN 


11000 ft of old l2in pibe 


Reservoir: 
152 #t. above 








--=— = 


GOO0 Ft. of mew 1Bin pipe 


Pump 


Fig. 21—Branched Pipe and Pump Pressure of 300 ft. 


9 in. pipe is laid in parallel with 
the 2,000 ft. of old pipe and that the 
sew pipe is joined at both ends to 
the old one by Y branches and 45 deg. 
yends, Which offer very little hy- 
jraulic resistance. What will be the 
gow for both pipes if the gage read- 
ings are unchanged? The first im- 
pression is that the water will divide 
yetween the two pipes in proportion 
io their areas, but this is wrong, and 
; little consideration will show that 
the division of flow is such that the 
joss of head in each of the pipes will 
be 20 ft. By use of Fig. 18 it is 
shown that this will correspond to a 
viocity of 5.55 ft. per sec. in the 
new piece, so that this pipe will carry 
1,960 gal. per min. For the old piece 
the discharge will continue at 973 
gl. per min., so that the two com- 
bined will deliver 2,933 gal. per min. 
between the two points, which is 
more than double what it was before. 


Effect of a Branch on a Long Pipe 


As a useful practical application 
let us examine the case illustrated in 
Fig. 21, where a pump has been dis- 
charging’ through 11,000 ft. of old 
12 in. pipe to a reservoir, and the 
fow has diminished so much that it 
must be augmented. The reservoir is 
152 ft. above the pump, and we shall 
suppose that the pressure at the 
pump can be maintained at 300 ft. or 
130 Ibs. per sq. in., so that the fric- 
tion loss in the line is 300 —152 — 


| 148 ft. This loss of head corresponds 


to a velocity flow of 6.5 ft. per sec. 
(see Fig. 18) or to 2,300 gal. per 
min. for new pipe of these dimen- 
sions. If desired this may be checked 
by the formula 

1 Vv: 

F = f—x— 

d 64.3 
in which F is 148 ft., 1 is 11,000 ft., 
fis 0.0206 (Table II), and d is one 
foot, and from these the velocity will 
be found to be 6.5 ft. per sec. as 
before. 

Increased friction as the’ pipe be- 
comes older will decrease this flow 
to a point where we shall assume it 
must be improved. The pipe might 
be removed and replaced by a new 
one, but this is rarely done, for ob- 
vious reasons, and a common prac- 
tice is to lay a new pipe in parallel 
with the old one, to which it is joined 
at several points. It would be best to 





lay the new pipe all the way from the 
pump to the reservoir, but it very 
often happens that there is not 
enough available money for this and 
the work is often done piece by piece 
till it is complete. 

Suppose that in this case after the 
pipe has been in service so long that 
the friction loss has increased 50 per 
cent for a given flow and a piece of 
new 18 in. pipe 6,000 ft. long is laid 
in parallel with the same length of 
old pipe, to which it is joined at its 
two ends by Y connections as shown 
by the dotted line on Fig. 21, what 
improvement might be expected from 
this addition? For simplicity in this 
problem the pressure at the pump- 
house is assumed to remain at 300 
ft. and the pipe is taken as free from 
bends and other obstructions, and 
the loss at the junction points will be 
taken as negligible compared with 
the line losses. 

This problem is not difficult but 
requires some thought because of the 
difficulty of seeing how the water 
divides at the branch between the old 
and new pipes, but the former ex- 
ample will prove helpful. In this case 
the new pipe will greatly increase 
the capacity of the system, partly be- 
cause it is new and partly because of 
its size; in fact, this new piece will 
considerably reduce the loss between 
the points it connects. There are 
various ways of examining the effect 
of this new pipe, but perhaps the one 
which will most appeal to the readers 
of these articles is the old estab- 


for the 6,000 ft. of new 18 in. with 
friction factor 0.021 we would have 
6000 Vv? 
F := 12 = .021 x ——_x —— 
1.5 . 64.3 
from which the velocity will be found 
to be v=3.03 ft. per sec., corre- 
sponding to 2,410 gal. per min. Simi- 
larly for the old 12 in. part of: the 
pipe the friction factor is 0:035 (the 
tabular value increased 50 per cent), 
and F is 12 ft. as before, from which 
the calculated velocity in the 12 in. 
pipe will be found to be 1.92 ft. per 
sec., and this corresponds to a flow 
of 678 gal. per min. in the 12 in. pipe. 
Now if our assumption of 12 ft. 
loss in the branched section is right, 
the 5,000 ft. of single old 12 in. line 
must carry 2,410 + 678 gal. per min. 
with a loss of head of 148 —12=— 
136 ft., since the total loss in the sys- 
tem is to be 148 ft. But the discharge 
just given means a velocity of 9.28 
ft. per sec., whereas the loss of head 
of 136 ft. will occur if the velocity is 
only 7.51 ft. per sec. as calculated 
from the relation 
1 w 
F = f—x-— 
d 64.3 
If desired, the curves of iosses in 
pipes of Fig. 18 may be used. It is 
evident that the branched section lets 
through more water than the single 
part of the system can handle, and 
therefore our assumed loss of 12 ft. 
in the branch is too high and we 
must try a lower value. 
The following table reveals the re- . 
sults of four trials. 





Branched Section 6000 ft. long 


Single Section 5000 ft. long 








Total 





Loss of Discharge, gal. per min. gal. Loss of Discharge, 
Head, ft. 18 in. pipe 12 in. pipe per min. Head, ft. gal. per min. 
12 2410 678 3088 136 2650 
il 2300 648 2948 137 2660 
10 2190 617 2807 138 2670 
9 2080 586 2666 139 2680 





lished one of trial and error, a proc- 
ess much shortened by some expe- 
ience but which can be successfully 
used by anyone with a little patience. 

Of the total loss of 148 ft., a rela- 
tively small part will be in the 
branched section, just as in an alter- 
native route between two cities the 
time required for a car to travel is 
much reduced by the two roads that 
are available. As a first trial we 


shall suppose that the loss of head in 
the branched section is 12 ft., then 
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Evidently the loss in the branched 
section is practically 9 ft. and the 
capacity of the system is about 2,680 
gal. per min. as compared with a dis- 
charge of 2,300 gal. per min. in the 
original new 12 in. pipe. The small 
proportionate loss of only about six 
per cent of the total in the branched 
section gives ample evidence that the 
branch should be extended as soon 
as possible. 

(Additional installments will fol- 
low.) 










TTENTION is called to some 
A of the important economic fac- 

tors involved in the stream pol- 
lution abatement program. In dis- 
cussing this phase of the problem, 
certain fundamental facts must be 
considered, namely: 


1. There is a real need for pollu- 
tion abatement along many of our 
streams or sections of such streams. 
This seems undebatable. 


2. The public wants pollution of 
our streams controlled. The people 
have so expressed themselves through 
their legislators and the establish- 
ment of laws to control pollution. 


8. The United States Public Health 
Service estimates that the probable 
tangible annual damage to the 
streams in the United States by pol- 
lution amounts to at least $100,000,- 
000. 


4. There can also be other eco- 
nomic benefits deriving from a sound 
pollution abatement program. For 
instance, natural resources can be 
conserved where it is possible to re- 
cover usable materials from the 
wastes instead of merely attempting 
to treat existing wastes for discharge 
to the streams. 


5. On the other hand, the cost of 
new constructoin to properly dispose 
of the domestic and industrial wastes 
of the country has been conserva- 
tively estimated at approximately 
$3,000,000,000. To operate and main- 
tain these treatment plants and to 
liquidate the cost of construction 
would cost several hundred million 


dollars per year. 


6. The general public ultimately 
will have to absorb this cost in the 
form of taxes or increased cost of 
consumer goods, or both. 


It appears, therefore, that the 
problem resolves itself into deriving 


*A statement prepared at our request, 
and comprising certain considerations in 


pollution abatement emphasized by the 
author in a pointed impromptu discussion 
before the Kentucky-Tennessee Section of 


\.W.W.A.—Editor. 





A PLEA FOR SOUND ECONOMY 
IN STREAM POLLUTION ABATEMENT* 


Some Thoughts on Policy and Practices in Tackling the Stream Pollution Probley, 


By W. J. ELDRIDGE 
Water Purification Supervisor 
E. I. DU PONT DE NEMOURS & CO.., INC. 
OLD HICKORY, TENN. 


as many of the benefits as are neces- 
sary or possible and, at the same 
time, keep the investment cost for 
treatment plants to a minimum. In 
other words, the maximum benefits 
should be derived for the minimum 
cost through a combination of ma- 
terial or product recovery and the 
resultant minimum of ultimate treat- 
ment. 


There are certain minimum condi- 
tions of water quality in the streams 
that are acceptable. For instance, the 
general public will not tolerate con- 
ditions that cause nuisances or cause 
the streams to have an obnoxious ap- 
pearance. Therefore, the minimum 
acceptable treatment, in most cases, 
will probably be treatment to remove 
materials which cause obnoxious 
odors or appearance, or the presence 
of floating solids, scum, oily sleek, or 
the formation of sizable bottom de- 
posits or sludge banks. 


Sound Economy of Paramount 
Importance to Ultimate Success 


In order to keep the cost of any 
additional treatment to a minimum, 
it is believed that it will be neces- 
sary for all concerned with any par- 
ticular pollution problem to get to- 
gether and work out the most eco- 
nomical solution to the problem. By 
“all concerned” is meant the pol- 
luters, those affected by the pollution 
and the governmental agencies in- 
volved. In meetings of such a group, 
the problem in its entirety can be 
discussed in its relation to the indi- 
vidual problems. Everyone will then 
have a better understanding of the 
problem and what will be expected of 
him in the way of pollution abate- 
ment. The relative weights to be 
given to each type of use of the water 
in the streams can be discussed and 
the whole problem can be worked out 
to keep the cost of treatment to a 
minimum and the economics on a 
sound basis. 


With any particular pollution prob- 
lem what can be accomplished by co- 
operation of all concerned can be 
illustrated by the following examples. 
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Suppose a municipality or industry 
is located above a water works intake 
and discharges wastes into the 
stream that necessitates the abnop. 
mal use of chemicals by the water 
works in order to purify the water 
It may be found that this extra cost 
for chemicals is small compared tp 
what it would cost to treat the wastes 
to the extent that it would not to 
some extent affect the chemical re. 
quirements at the water purification 
plant. Or it may be found that by 
eliminating some particular waste or 
by treating some portion of the waste 
that the difficulty would be alleviated. 


In another case, it may appear that 
treatment of a waste will be required, 
under existing conditions, due to the 
fact that only a portion of the dilut- 
ing effect of the water in the stream 
is being utilized before the water ar- 
rives at the point of another use. It 
may be found possible to reduce the 
amount of treatment necessary or 
eliminate the necessity of treatment 
entirely by diverting or more effec. 
tively dispersing the waste dis. 
charged. 







































































In some cases it may be found that 
an industry can recover currently 
wasted usable materials economically 
(or at slight overall cost) and ma- 
terially reduce or eliminate the 
necessity of treating the ultimate 
waste from a given process or the 
plant as a whole. 









































Also, on streams where the flows 
are controlled by reservoirs, it may 
be found possible to increase the flow 
of these streams during low water 
periods and thereby materially re 
duce the degree of waste treatment 
necessary. 








Too much stress cannot be placed 
on solving the stream pollution prob- 
lem economically. In studying each 
individual pollution problem, the eco- 
nomic considerations should be em- 
phasized if the program is to be prat- 
tical and supportable on a sound and 
healthy basis on a national scope. 
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Scale model Swing Dif- 
fuser in operation show- 
ing the Chicago Wide 
Band Air Diffusion 
System. 
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e dis. | EFFICIENCY: Chicago Wide Band Air Diffusion System 
provides greater oxygen absorption — eliminates center 
a coring—requires less air for optimum circulation—effects 
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m i, | elevated diffuser tubes. 
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or the | PLEXIEBILITY: Swing Diffusers can be raised to the tank 
walk for cleaning tubes and for simple rearrangement 
. win of diffuser tube spacing to conform with oxygen demand 


e flow | without de-watering tank or interrupting operation. 
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OVER 100 SUCCESSFUL INSTALLATIONS 
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Dec. 19—Boston, Mass. (Hotel Statler) 




















Meeting.) Sec’y-Treas., A. F. Dappert, State Board of 


New York Section A.W.W.A. Mid-Winter Luncheon 
Meeting.) Sec’y-Treas., R. K. Blanchard, 50 West 50th 
St., New York, N. Y. 


MEETINGS SCHEDULED 


Mar. 19-21—TRENTON, N. J. (Stacy-Trent Hotel) 


New England Water Works Association. Sec’y-Treas., New Jersey Section A.W.W.A.  Sec’y-Treas M 
Jos. C. Knox, 609 Statler Bldg., Boston, Mass. Kachorsky, P. O. Box 283, Manville, N. J. ~ 6 
Jan. 6-8, 1947—PITTSBURGH, PA. (Wm. Penn Hotel) —<” = 
Engineers’ Society of Western Penna. Chairman, H. M. Ss ee he, ne Fed 
Olson, 171 Longue Vue Drive, Mt. Lebanon, Pittsb’g, Pa. A. B. Campbell, 711 Main St Houston. Tecate 8): 
. B. , 9 ’ s. 
Jan. 13-18—NEw York, N. Y. (Commodore Hotel) =| = 
American Society of Civil Engineers. Sec’y-Treas., Wm. AR yack Bee wore ety 
T ‘ me 24 y € T . . othe 3 
oa . swe 33 West 39th St., New York, N. Y. Treas., R. K. Blanchard, 50 West 50th St Newt See'y. 
anitary Engrg. Div., Jan. 15 [P.M.], Jan. 16 [A.M.]j.) + New York. 
2 ey re Apr. 17-18—CHIcAGo, ILL. (Congress Hotel 
~~ 17—NEW York, N. Y. (Hudson Hotel) _ Illinois Section A.W.W.A. Sec’y-Treas. ‘Hl A. T 
New York State Sewage Works Association. (Annual) 2020 S. Fifth St., Springfield, Il. » HI. A. Tolburg, 


Health, Albany, N. Y. Apr. 25-26—HavrE, MONTANA 
Jan. 17—NeEw York, N. Y. (Commodore Hotel) Beard af earth, 7a. moe ¥, C. W. Brinek, State ’ 




















St., Chicago, III. 





416 Flour Exchange Bldg., Minneapolis, Minn. 


July 21-25—San FRAncisco, Cauir. (Auditorium) 


Feb. 19—NEW BRUNSWICK, N. J. (Hotel Roger Smith) American Water Works Associati 
New Jersey Section A.W.W.A. (Luncheon and Afternoon Executive-Secretary, aony E gh my oe 
Program.) Sec’y, C. B. Tygert, Box 178, Newark, N. J. Ave., New York 18, N. Y. ; ifth 
, aa x July 22-24—SAN FRANCISCO, CALIF. (Auditori 

Feb, 23-25—St. Louis, Mo. (Statler Hotel) * ' na sae 
American Concrete Pipe Association. (National Conven- ee gy 2 — (20th 
tion.) Director, Howard F. Peckworth, 228 N. LaSalle 325 Illinois Blig Champaign Tl, ary, W. H. Wisely, 


(Meetings and Exhibits in the Auditorium. Applica- 
tion blanks for hotel accommodations will be mailed 


Mar. 13-15—St. PAUL, MINN. (Lowry Hotel) : ote 
Minnesota Section A.W.W.A. Sec’y-Treas., R. M. Finch, oe ae rl ot a 


a 
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CHLORI 


MR. ALLAN G. DAVENPORT, Manager of 

Jamestown Water Co., reports:* 

] Chlorine Dioxide eliminates taste and odors from 
water of swampy origin. 

@ The treatment makes it possible to carry a steri- 
lizing residual throughout the system without 
taste. 





3 The hypochlorite, acid and sodium chlorite 
method of generating chlorine dioxide is simple 
and efficient and can be used efficiently by small 
and medium size water plants. 


Complete package equipment for Mathieson 4 The proportioning pumps and accessory equip- 
Alkali Works’ Chlorine Dioxide Treatment ment required are lower in first cost and mainte- 
now available from %Proportioneers, Inc.%. nance than equipment required for the gas 
Solutions of acid, hypochlorite and sodium Mestan mathad 
chlorite are pumped by Duplex and Simplex . ‘ 
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NE DIOXIDE TREATMENT 


\ 
Chem-O-Feeders into the plastic chlorine 4 
dioxide generator. A modern streamlined { 
aluminum case with fluorescent illumination LZ y; 
houses the generator. Equipment is complete 
as shown, ready to install. Oo } - Oo | \ | 


Write for information. 
te for informatior 9N CODDING ST., PROVIDENCE 1, R. I. 


DOR REMOVAL FOR - 
AND by MATHIESON’S 























JAMESTOWN WATER COMPANY, JAMESTOWN, R. I 





%Proportioneers% will be pleased to give you a 
recommendation and quotation on the new packaged 
set-up for chlorine dioxide treatment at your plant. 
Write today for details. 


*Reprints of Mr. Davenport's | ya 
article on his experiences with e) Q > 


Chlorine Dioxide Treatment ct eS? 
Jamestown, R. |. may be obtained Dy 


on request. 2 











e © « GENTRILINE has recently reconditioned for the Government, the 58,000 feet of 
30 and 36 inch cast-iron pipe line from Gamboa Pumping Station to Miraflores, 


Panama Canal Zone. The increased carrying capacity will now be permanently 


maintained by the thin, dense, smooth cement mortar lining centrifugaily ap- 


plied—a reliable guarantee against future tuberculation, underlying deterioration 


of metal and increased pumping costs. 





The Centriline process is a rapid, economical inethod of recondit:on ig pipe lines 30° 
and larger. After cleaning, a thoroughly premixed cement mortar lining of desired 
thickness is applied centrifugally without rebound. This dense quality product is 
mechanically trowelled to a smooth finish providing maximum carrying capacity 
which is permanently sustained. This work is performed underground, in place. 


CENTRILINE CORPORATION 


148 CEDAR STREET @ NEW YORK 6, N. Y. 


Restores and Protects Pipe-Line Carrying Capacity 
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~—— Our Representatives are 
Anxious to Serve You! 


These factory-trained men are at 
your service when and where you 
need them, on short notice. Ware- 
house stocks normally maintained 





points throughout the U. S. 


Defender 
FIRE HYDRANT 


Backed by years of faithful service, these 
hydrants have proved their superiority 
in hundreds of installations. 





















Please be patient. The wide ac 
ceptance of our products has 
caused some delays in de- 
liveries. 





This superiority is based on constant re- 
search and application of engineering 
knowledge to actual field problems. The 
outstanding features of Rensselaer De- 
fender Fire Hydrants are described in 
our bulletin. 


Write for Bulletin W 








PROMPT ATTENTION by the Renss- 
elaer factory is assured whether 
you write. wire or phone a large 
order or a simple inquiry. 




















725 Kenmare Road 


CHICAGO, ILL. 
53 West Jackson Blvd. 
HAVERHILL, MASS. 
Haverhill National Bank 
Bldg. 





MAXIMUM - MINIMUM 


THERMOMETER 


Outdoor, self-registering type. 
Shows lowest and highest air 
temperature for the day, also 
present temperature. 8" etched 
brass scale, improved horizontal 
mounting, very accurate, fully 
guaranteed. Price $10.00. Cir- 


cular mailed on request. 


M. C. STEWART 


ASHBURNHAM, 
MASSACHUSETTS 
































ATLANTA, GA. HORNELL, N. 
17 Edgewood Ave., S.W. 38 Main St. 
BALA-CYNWYD, PA. LOS ANGELES 


Subway Terminal Bldg. 


MEMPHIS, TENN. 
519 Farnsworth Bldg. 


OKLAHOMA CITY, OKLA. 
817 Braniff Bldg. 


L. A. WESTON 


aeNSSELAER 
“VALVE C0. 


TROY, N. Y. 


¥. PITTSBURGH, PA. 
2203 Oliver Bldg. 
CALIF. SAN FRANCISCO, CALIF. 


115 Townsend St. 


SEATTLE, WASH. 
1252 First Ave., South 


WACO, TEXAS 
206 Franklin Ave. 
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GASKET AND FORM 
The Perfected Method for Making 
Sewer Pipe Joints of Cement 


@ No jute used—gasket centers «pigot. 

@ Definite space in each joint for cement. 

e Form confines cement-crout to lower portion 
of joint. 

e Particularly advantageous in water-bearing 
trenches. 

e infiltration minimized. 


Adams, Mass. 
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This is the announcement Yo, 
Have Been Waiting For! It is not 
the announcement I promised. last 
month, but it definitely is the ap- 
nouncement you’ve been waiting for. 
It should have a special flourish of 
trumpets—the 9th Edition of Stand- 
ard Methods for the Examination of 
Water and Sewage is off the presses. 
By the time you read this column you 
should be able to obtain a copy. In 
case you’ve forgotten in the interim 
since the 8th Ed. in 1936, this is the 
book on how to analyze water and 
sewage—you know, the one published 
jointly by the American Public 
Health Assn. and the American Wa- 
ter Works Assn. with the part on 
Sewage Testing written by a special 
Committee of the Federation of Sew- 
age Works Assns. 

I can’t get you a copy wholesale, 
but if you send your order to me, I'l] 
see that it gets immediate attention 
—And if you want your copy auto- 
graphed by the Editor,—just let me 
know. 


* * * 


Out in Green Bay at the Wisc. Sec- 
tion Meeting this Fall, I had my 
camera trained on one Jimmy Mey- 
ers, Supt. of the Kenosha Water 
Works, when the announcement was 
made that he was chosen for the 
Fuller Award this year. Too bad m) 
flash gun failed to go off at the prop- 
er moment because the look that 
Jimmy turned and gave to his gor- 
geous wife, Susy, was not only one 
of complete surprise but one that 
said, “Whatever I’ve done, you 
shared in.” It would have made a 
good picture. 

And while we’re on that Wise. 
meeting it seems fitting that the man 
who broke the registration record of 
the Wisconsin Section was Prof. 
Ernie Bear, State Geologist. There 
were a number of others after that, 
but it was Prof. Bear who was that 
important No. 255. 


~ * * 


















(nother BECKMAN pH Advancement: 


THE BECKMAN MODEL H 
PORTABLE AC pH METER=. 
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Yr and 
lished Full AC Operation : The Model H is completely self-contained 
Public and operctes directly from standard 115 volt AC lines without 
n Wa- 4 accessory equipment of any kind. 
rt on High Accuracy: The accuracy of the Model H instrument is 
is equivalent to that of the well known Model M and Model G Beck- 
special man pH Meters. For rapid work, accuracies of 0.1 pH unit are 
* Sew- easily obtained, and more coreful attention to technique permits - 
determinations to 0.02 pH units. Such high accuracy has never be- 
fore been available in a compact AC pH Meter. nan vs = : 
lesale ; P ape Phe First Portable AC pH Meter with DC 
nn Single-Point Buffer Calibrations: With the Beckman Model — om 
1e, I'l] H it is not necessary to calibrate with two buffer solutions. The Accuracy. Simplicity and Dependability 
ontion Model H incorporates a unique electronic circuit that permits ac- my m 
aut curate readings regardless of variations in resistance of the glass 
auto- & electrodes dve to aging or due to electrode temperature changes 
et me § after calibrations. This important advantage is accomplished with- O LONGER need you sacrifice accuracy and de- 
out need for multiple buffer calibrations. pendability to get the convenience of AC operation 
Maximum Temperature Stability: After a short warm-up in a portable pH Meter. For now the same organization 
period, subsequent change in calibration of the instrument due to that pioneered modern glass electrode pH equipment, 
temperature effects is very smail—only about 0.1 pH unit in the first dh e Jd ew : ° d ti de 
Sec- two hours ond 0.05 unit subsequently. When maximum accuracy is an : as senna every major a ~-erwm in mo — 
; 4 required, this change may be instantly checked and corrected with- pH instrumentation and methods, brings another im- 
my § out rechecking against buffer solution. portant development...a portable pH Meter that oper- 
Mey. Full Temperature Compensation, 0 to 100°C: A built- ates from standard AC current without sacrificing any 
Vatei in temperature compensator covering the full range of 0° to 100°C of the accuracy and dependability that are so essential 
, ically the effect of temperature : ; ; 
was can be set to compensate automatica p in m ern H ap »lications. 
! th changes on the EMF of the glass electrode over the entire pH range od P PI 
P » H . 
€ of the instrument. Thus, the pH at the electrode temperature may be This new instrument —the Beckman Model H pH 
d m read directly from the dial without calculation or corrections, ° ° ° 
Meter-— has been in development over a long period of time. 
prop- Direct Millivolt Scale: The Model H Meter is graduated in Many different designs and circuits were tested and rejected 
that millivolts as well as pH units, and a range switch permits measuring bef. Cs “eas 7 LER Soctnd the tn cotd 
al directly either in millivolts or pH at will. before an instrument was pertected that meets the ng 
gor- : : Beckman standards of excellence. The Model H Meter is not 
| Rugged Lightweigh! Construction: The Model H is housed “a AC” nil Meter. It is an inst nee allen ail 
one in a cast aluminum case with an attractive dark gray wrinkle finish, ye ae “af P sills _ . = om _ aa re 8 
that The instrument weighs approximately 10 pounds, complete, and is vancements in circuit design that insure the same high oper- 
vou easily carried. For maximum operating convenience the meter dial ating efficiency and accuracy that have made Beckman pH 
de ; and all controls are mounted on a sloping panel, Equipment standard throughout the world. 
a 
A few of the many unique features incorporated into 
Vise the Beckman Model H pH Meter are outlined at right. Con- 
man tact your nearest distributor of Beckman pH Instruments 
d of for further details...or write direct. Beckman Instruments, 
rot National Technical Laboratories, South Pasadena 20, Calif. 
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MILTON ROY 


CHEMICAL FEED SYSTEMS 


for Boiler Water Treatments 


Authorities agree two distinct methods are necessary for chemi- 
cally treating boiler water. Sodium Sulfite should be fed into 
the suction side of the feed water pump . . . to remove dis- 
solved oxygen, insure against corrosion and prevent pitting. 
Other treating chemicals, such as phosphates, soda ash and 
caustics cannot usually be fed in this manner. Individual chem- 
ical feed directly into each boiler is the approved method 

. to prevent scale formation, control alkalinity and prevent 
embrittlement. 

Milton Roy “Packaged Units” are available for both treat- 
ing methods. For internal treating the unit includes heavy gage 
welded steel tank, gage glass, low level pump cut-out and 
alarm, together with necessary pump or pumps. For sulfite 
feed the unit includes 50 gal. 12 gage welded tank, gage glass, 
low level pump cut-out, bell alarm, doughnut float and one 
Milton Roy Pump with screw adjustment of stroke. 

These “Packaged Units” are available also with electronic 
control, to continuously operate at a speed proportional to the 
rate of feed water flow as meas- 
ured by a standard type flow 
meter. Fully automatic control 
is thus obtained, treatments are 
precisely as required, waste of 
chemicals is avoided. 

For complete description of 
these systems, with specifications, 
diagrams, selection tables, etc., 
write for Bulletin 451. If inter- 
ested in automatic controls, ask 
also for Bulletin 468. 








MILTON “froy COMPANY 


1377 £. MERMAID AVE., CHESTNUT HILL, PHILA. 18, PA. 
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This non-fouling Parshall Flume and Foxboro 
Weir Meter system will answer any call for a simple, 
sure way to meter sewage. 


It's easy to construct...¢asy to operate and main- 
tain. Since it records continuously and directly in 
UNITS OF FLOW ... there are no complicated figures 
to interpret-no chances of error. Furthermore it re- 
quires no costly purge system, no costly shut-downs 
for cleaning and no fussy maintenance of instruments. 


The Foxboro Weir Meter is typical of Foxboro better- 
engineered instruments — rugged and reliable. Its flow 
measuring mechanism has a bakelite cam cut from a 
template ten times the size of the cam to assure tool- 
making precision. Its hardened stainless steel follower 
is designed to compensate for wear and maintain its 
accuracy. 


OTHER FEATURES 


Micrometer zero adjustment on cable drum. 

Positive protection against overrange. 
Weatherproof and corrosion-resistant case. 

Direct reading integrator—no complicated multipliers. 
Equally as efficient with V-Notch or other Weirs. 


vPer > 


Get all the facts first before you plan a sewage 
metering system. Write for Bulletin A-298. The Foxboro 
Company, 228 N=ponset Ave., Foxboro, Mass., U. S. A. 


WEIR 
METERS 
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Reg. U.S. Pat. Of 
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water Works Romances No. 3— 
4] bet you didn’t know that Hal Hut- 
y of W & T met his wife (very 


harming, I might add) through 
Charlie Hoover, the Columbus Water 


softening Man. 
* * * 

jssociated Press, Please Note: At 
the Atlantic City Meeting of the N. J. 
section of A. W. W. A. there was one 
of the usual Pee Bees Bridge Games. 
in that game were Ralph Tyler, Supt. 
Water, Camden, N. J., Charlie (De 
taval) Coleman, Siggie (Nuchar) 
Sigworth, and that peerless con- 
witant and authority on bridge 
playing, not design), Mike Glace of 
qarrisburg, Pa. As the game pro- 
gressed, one deck of cards was shuf- 
fed by Charlie Coleman; before be- 
ing dealt it was cut by Mike, and it 
was then dealt by Sig. Mr. Sigworth 
bid a spade, Coleman bid two dia- 
monds, Tyler bid four hearts, Glace 
bid five diamonds. Sigworth then 
doubled, Coleman passed, Tyler bid 
six hearts, and Glace passed. That 
ended the bidding—too bad, too, be- 
cause Ralph Tyler held thirteen 
count ’em, 13) hearts. Page the 
Associated Press. 


Special Announcement No. 2: Last 
January in my column I predicted 
that during the year I’d come up 
with at least two new ideas for W. & 





S.W. Well! this is to announce that 
me of these new ideas is to be found 
in the annual index which will be 
issued as a separate leaflet and en- 
dosed with the January copy of 
WESW. 

For a long time I’ve thought that 
one of the services that this magazine 
renders to its readers is to be found 
in the meeting reports which carry, 
in brief form, the essentials of the 
various papers that are presented at 
technical meetings around the coun- 
try. These brief reports of the es- 
sence of the papers (abstracts in 
reality) often appear long before the 


complete paper is printed, and being | 


short, save the busy reader much 
time in covering a wide variety of 
technical topics. 

0. K., so these meeting reports 


serve a useful purpose. “But,” you | 


say, “at the end of the year if I want 
to look up some one of these reports 
to find out what was said about a cer- 


tain subject, I don’t know in which | 
issue to look.” Right you are, or | 


rather right you were, for now all 
you have to do is to look in the annual 
index which you will receive along 
with the January issue. You will 
find there the topics discussed or pre- 
sented in papers at all of the tech- 
nical meetings which have been re- 











FACTORY-MADE LEI 
FOR MAXIMUM 
INSTALLATIO 
























At Glauber you can secure flexible 
factory-made lead goosenecks with 
either single or multiple connections for 
easy installation of water service lines. 
Regardless of water specification, these 
lead wipe joint goosenecks and red brass 
corporation stops are unsurpassed for pro- 
viding maximum water flow and long 
service. K-1148 illustrated complete with 
corporation stop and solder nipple with 
outside iron pipe thread. Lead flange 
goosenecks and copper service pipe con- 
nections and stops are also available. Write | 


today for quotations on your requirements. 


THE Glauber srass MFG. CO. 


KINSMAN, OHIO 
Division of H. B. Salter Mfg. Co., Marysville, Ohio 


Haul 
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ported in this magazine during the 
current year.—How do you like the 
idea? 

* * * 


Did you ever eat snails? I thought 
I was going to in Toronto the last 
night of the Federation Meeting in 
October, but the Maison Doré was 
out of snails that night. I “kinda” 
think I’m glad, because I should have 
hated to disappoint our hosts of the 
evening, “Cap” and “Sally” Dela- 
porte, two swell persons from Toron- 
to. I say owr hosts because Cap and 
Sally took the Enslows and yours 








truly to dinner that night, along with 
Ollie and Helen Ball. A very pleasant 
ending to a very pleasant convention 
in Canada. Hope I get back there 
again some day.—And how about you 
folks coming to visit us some time? 


* * * 


Some of my older readers who 
were reading this column way back in 
November 1943 may remember that 
I spent some considerable time in up- 
braiding persons who take too much 
time to present papers at technical 
meetings. I wanted to start a League 
for Limiting Long Winded Speakers, 





PEERLESS 









VERTICAL, 
CLOSE-COUPLED 


TURBINE PUMPS 


CoH 


FULL TURBINE PUMP UTILITY & CAPACITY 
from Short or Medium Settings 


Peerless Vertical, Close-Coupled Turbine Pumps offer a most 
efficient method of supplying and moving water from short set- 
tings. Ideal for installation over sumps, pits, basins, etc., where 
turbine pump utility and capacity aie required. Capacities: From 
15 to 30,000 G.P.M. For medium and high heads ¢ Oil or water 
lubrication ¢ Choice of Drives. 


Request Bulletin B-159, describing the engineering, construction 
and application of Peerless Vertical Close-Coupled Turbine Pumps. 


PEERLESS VERTICAL, CLOSE-COUPLED PUMP APPLICATIONS INCLUDE: 
BOOSTING * RECIRCULATION * RESERVOIR PUMPING * REDISTRIBUTING 
* SETTLING AND CLARIFICATION + AIR CONDITIONING * CHEMICAL 
PROCESSING * WATER COOLING * MINE DEWATERING * COOLING TOWER 


PEERLESS PUMP DIVISION 


Food Machinery Corporation 


Canton 6, Ohio « 


Quincy, Illinois « 


Distributors in all Principal Cities 
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Los Angeles 31, California 


and then with some coyness I su 

gested that if anyone wanted me dl 
appear on a program to tell how it 
should be done, I’d be glad to oblige 

This is to report that I finally hada 
taker on that offer.—The Erie Coun 
ty Chapter of the N. Y. State Pre 
fessional Engineers’ Society invited 
me to speak on the subject, “Us En- 
gineers Don’t Need No English,” or 
how to write and present articles at 
technical meetings. It was an after. 
dinner speech, and what did I talk 
about?—About an hour. Now that 
I’m a_ professional after-dinner 
speaker, this is to let you know I’m 
available for barbecues, fish fries 
coffee klatsches, picnics and break. 
fast at your house. Also baby sitting 
at reasonable prices. 

* * * 

Did I mention that at the N. EB. W. 
W. A. Annual Meeting at Poland 
Spring this past Sept. the exhibits 
were confined to spaces around the 
meeting room and to the hallway ap- 
proaching it? Not a bad idea; keeps 
the exhibits and the “attenders” to- 
gether most of the time. 

* * * 

Book Review: During the past sev- 
eral years I’ve written a number of 
book reviews for this magazine. All] 
of them concerned technical books 
devoted to this field. Right now I’d 
like to put in a plug for another book 
—completely non-technical—although 
it does mention the Water Works 
Journal in one place. It is an adult 
love story; its descriptive passages 


, are excellent; its dialogue interest- 


| 
} 


| 


ing; its story could have happened; 
and it is dedicated to a fellow who 
sells sewage works equipment. Oh, 
yes, it was written by a friend of 
mine.—“The Heart Has Reasons” by 
Nona Coxhead (Mrs. Paul Cerny), 
published by Scribners, is a story 
you'll like it you like fiction. 
* * * 

It was at the Pennsylvania Water 
Works Operators’ Meeting at State 
College, Penna., that Dean Hammond 
gave one of the cleverest welcoming 
speeches I’ve heard anywhere. Pic- 
ture in your mind a storm coming up 
as the registrants gathered at the 
Electrical Engineering Building. Pic- 
ture, too, that at this session, Mike 
Glace conducted a Mr. I. Q. program 
and that the silver dollars he was to 
give away were stacked on the table 
in the front of the room. 

Looking first at the fully packed 
room as the meeting got under way 
on time, and then at the stack of 
silver dollars, Dean Hammond said, 
“T don’t know what kind of a meet- 
ing this is going to be, but it appar- 


| ently took a rainstorm to drive you 


in on time and a stack of silver dol- 
lars to keep you here.” 
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je SIMPLEX 


sAND EXPANSION GAUGE) 








Accuracy within 
2% of actual sand 
all 
sizes and types of 


filter beds. 


expansion in 


and 
its 
the 
ap- 
eps 
to- 


Ny The Simplex Sand Expansion gauge gives accurate facts 
| about your filter washes which make it possible to arrive 
at the perfect wash water cycle for any given plant — in 
any period of the year. The obvious savings in wash water, 
T filter material, time, and labor, make this dependable unit 


© 4 a vital part of your filtration plant equipment. In con- 
. junction with the Simplex Wash Water Controller, the 
. Sand Expansion gauge may provide complete automatic 
p  contorl of the preferred wash cycle. 

; 

: This instrument is as easily installed in plants now operating 
as in plants under construction. It responds within 2% of | 
. the actual sand expansion in all types and sizes of filter | 
> beds; gives trouble-free, dependable service, and is low 


in initial cost. 


Write today for full details on the inherent value of the 
Simplex Sand Expansion Gauge. 


VALVE & METER COMPANY 


PHILADELPHIA 42, PA. 


SIMPLEX 


6743 UPLAND STREET 





























This holiday season finds us hard at work at 






Omega, with many familiar faces back from 


the wars and many orders to be filled. But at 






this season Yule Logs are more interesting than 






backlogs, and we pause to thank our many 






friends and wish them all a very Merry Christmas 






and a Happy 1947. 





Let us hope that this Christmas may mark the 










beginning of happier times . . . of real peace 





and prosperity, in the years to come. 


—L_ 


The Last Word in 


Chemical Feeders 


OMEGA 
MACHINE COMPANY 


(Division of Builders lron Foundry) 
10 Codding Street, Providence 1, Rhode Island 
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At the Santa Fe Meeting of the 
Rocky Mount. Section, A. W. W. A., 
Charles N. Davis, City Engineer, 
Denver, Colo., and Harry (Chlorine 
[nstitute) Faber were initiated into 
the Hopi Indian Tribe during a color- 
ful ceremony at the meeting. They 
are now known by the Indian 
equivalent of “Brothers-Under-The- 
Blanket.” 


work tor the A. W. W. A. Conven- 
tions, but he had never been officially 
appointed to that position. So—to 
remedy this oversight, Sig has now 
received a bona fide appointment. 
The letter of appointment was truly 
official in its language and was signed 
and sealed by Harry E. Jordan, Exec. 
Secy., A. W. W. A. This document 
was then duly “approved by W. J. 
Orchard, General Convention Chair- 


an man,” and was endorsed as follows: 
It’s Official Now! For a number of “Sam Newkirk, Past, and Tom 
years E. A. “Sig” Sigworth has han- Veatch, Future?” 
dled the transportation committee * * # 


-GRINNELL SOCKET FITTINGS | 


SPACE-SAVING 


; RINNELL 
_ WEIGHT-SAVING DESIGN one 
c 
b . Bedi edd | 
TEE 
Grinnell Competition— 
Run from Run from 
Weight belltobell Weight bell to bell COMPETITION 
4" 96 Ibs. 11 in. 128 tbs. 22 in. , 
6” 147 Ibs. 1342 in 200 Ibs. 24 in. 
8” 222 Ibs. 16 in. 294\bs. 26in. 
10° 325 lbs. 19 in. 395 tbs. 28 in. 
12” 417 ibs. 21'2in 512 Ibs. 30 in. 











AND A COMPLETE LINE 





sions and wall thicknesses are same as 
AWWA standard Class D pipe. Under- 


You'll find convenience —- and profits, 
too — in using modern Grinnell Socket 


Fittings. Compact, they are easier tog writers’ Laboratories approved. 
handle, fit neatly into close quarters, 
speed installations. Friction loss is not 
ine reased. 


Specially coated with coal! tar pitch 
varnish. Bends have lugs tw take 
Socket and spigot dimen- socket clamps. 

Write for catalog: “Water Works Specialties.” 
GRINNELL COMPANY, INC. 
Executive Offices, Providence 1, R. I. 

Branch Warehouses in Principal Cities 
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Warren Coupling 
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Special Announcement No, 3. Th 
special announcement that | iy 
ised last month I would make in this 
issue will not be made until next issue 
because there are too many other Spe- 
cial announcements in this issue. And 
look for John Hood’s letter on Vvaca- 
tions in the next issue—Three 0 
Bodie. V. T. Y. Doe. 
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[Overflow from the main section| 


John Pray Heads Newly 
Organized Iowa Section 


Pederson Secretary-Treasurer 


With the break-up of the old Mis- 
souri Valley Section, there was won- 
der in some parts as to what would 
happen in the four separate states. 
Two of the states had really organ- 
ized before the Missouri Valley Sec- 
tion disbanded, and early in Novem- 
ber of this year, Iowa, too, organized 
a section of A. W. W. A. 











H. V. Pederson 


John W. Pray 


At the organization meeting held 
in Des Moines, more than 100 water 
works men attended. The first slate 
of officers elected for the ensuing 
year was as follows: 

Chairman—John W. Pray, Mgr. of 
Utilities, Fort Dodge. 

First Vice Chairman—J. J. Hale, 
Supt., Dubuque. 

Second Vice Chairman—Roy 0. 
Ellis, Mgr., Water Dept., Oska- 
loosa. 

Secretary-Treasurer—H. V. Pe- 
derson, Supt., Marshalltown. 

AWWA Director—Dale L. Maffitt, 
Gen’l. Mgr., Des Moines Water 
Works. 

Two years ago there were less than 
sixty members of A. W. W. A. in 
Iowa and now the membership has 
reached more than seventy with new 
applications on file since the forma- 
tion of the new section. 

































We are nationally known approved 
Applicators of Bituminous Coatings 
>| and NO-OX-ID for treating Steel 
\ Standpipes, Elevated Water Tanks, 
























sn) Water Mains, Penstocks, Lockgates 
and other Water Works installations. 
IN CASES REQUIRING CATHODIC 
PROTECTION, WE RECOMMEND 
BITUMINOUS COATINGS TO ELIM- || age nh ogee 
is- INATE CORROSION AT WATER {| perfect circle. 
n- LEVELS AND ABOVE. 
ld RR 
eS. id } AN 
r W.A.BRIGGS BITUMEN Co | —#\' 
— 3303 Richmond Street, | 


PHILA. 34, PA. 
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New York City Rep.—429 W. 17th St. NENATPRRY 
Telephone Chelsea 2-1676 














PRECISION CONTROL OF FLOW ASSURED 
with BUILDERS CONTROLLER 


stainless steel FINGERS 


The chart tells the story — there’s no “hunting” with 
Builders direct acting rate of flow Controller! Anti- 
friction bearings throughout and close hydraulic 
coupling between diaphragm and Venturi tube per- 
mit quick response to the slightest change in flow, 
without lag or over run — compensating for every 
variation in filter head. The valve path is entirely 
clear of air pockets; Model RCE has the least ten- 








| By Preventing Wi. 


Overflow of tanks 
Draining of boilers 
Air binding of pumps 
Burning out Boiler 












tubes 


dency to “hunt” of any waterworks controller. 
Builders design combines nearly a half a century 
of laboratory research and the practical experience 
of leading waterworks engineers. 


| these ELECTRONIC 


az Water contamination 













For Bulletin 321B with the complete story of accu- 
racy, low maintenance and perfect control, address 
Builders-Providence, Inc., 10 Codding Street, 
Providence 1, R. I. 





Faratron Liquid Level Controls 





Just two polished stainless steel rods — 














that’s all — in any vat, tank, boiler, res- 
re ervoir, etc., to control signals or operate = 
ume pumps or valves, automatically: they are BUILDERS PRODUCTS 
constantly on duty — need no servicing —- . ; 
: MOTORS— and are easy to install. Venturi, Propeloflo and Orifice Meters * Type M and 
High or Low Flo-Watch Instruments * Venturi Filter Controllers 
, SIGNAL If oy have —— ae — hot - cold and Gauges * Master Controllers Kennison 
BELLS or mt pane adie) oy Bulletin Nozzles * Chronoflo Telemeters * Conveyor Scales 
LIGHTS— 611. Write for it today. 
Motorized 
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stumenite Efectronic Company 


BUILDERS= PROVIDENCE 
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407 S. Dearborn Street Chicago 5, Ill 
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NEW SLUDGELESS WATER SOFTENER... 
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SOFTENED, FILTERED WATER TO SERVICE 
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Permutit Spiractor applies established 
principles in a new way 


Permutit’s Spiractor—latest addition to 
modern cold lime or lime soda water 
treatment—operates on the principle of 
intimate contact with solid nuclei for 
accelerated precipitation. The conical 
container—itself a great saving in space 
over other type systems—is more than 
half filled with fine granules of calcium 
carbonate catalyst. Hard water and lime 
soda precipitant enter at bottom, mix at 
once, flow upward through catalyst bed. 
This tangential inflow gives a rising swirl- 
ing motion that greatly speeds softening 
reaction by affording immediate contact 


between chemically treated water and 


suspended granules. 


Precipitated hardness deposits on the sur- 
face of these granules which increase in 
size. There is no watery sludge; the en- 
larged granules are readily disposed of 
like moist sand grains. Detention period 
of the Spiractor is only five to ten min- 
utes. 


For more information write The Permutit 
Company, Dept. W12, 330 West 42nd St., 
New York 18, N. Y., or Permutit Co. of 
Canada, Ltd., Montreal. 

Trademark Reg. U. S. Pat. Off. 
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CONDITIONING HEADQUARTERS 
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KNOWN AROUND THE WORLD 


MECHANICAL EQUIPMENT 
CY 1 


Roserts Firrer Mro.Co 
DARBY, PENNA. 





The years of experience behind the 
Roberts nameplate is your assurance 
that any water rectification problem 
is expertly handled to your best ad- 
vantage. As manufacturing and in- 
stallation engineers, the Roberts 
organization is equipped to meet your 


AS THE SIGN OF EXCELLENCE IN 


WATER TREATMENT EQUIPMENT 





exact needs regardless of the size of 


the equipment or the complexity of | 


the problem. 





GRAVITY FILTERS « SOFTENING PLANTS 
AND EQUIPMENT e PRESSURE FILTERS 
ZEOLITE SOFTENERS « SWIMMING 
POOL RECIRCULATING APPARATUS 
SPECIAL WATER TREATMENT EQUIPMENT 











We invite your inquiries 
ROBERTS FILTER MANUFACTURING COMPANY « Darby, Pa> 
ere 
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Corrosion Symposium 
in Cleveland - 


Although water and sewage works 
associations were not participants 
the corrosion symposium held jy 
Cleveland in September may be of 
considerable importance to this field 
as time progresses. 

The symposium was sponsored by 
the Cleveland sections of the Ameri. 


_ can Chemical Society, the American 





Institute of Chemical Engineers, ang 
the Electrochemical Society. The one. 
day meeting attracted a registration 
of 350. 

The symposium considered the 
fundamental aspects of corrosion and 
the basic methods of metal protee. 
tion. All of these methods are of par. 
ticular interest to the field of water 
and sewage treatment; they are: 
Cathodic protection, either impressed 
on the system or by means of sacri- 
ficial anodes; metal coatings; jnor- 
ganic and organic coatings; passiva- 
tors and inhibitors; oxygen removal: 
metal purification; and alloys. 





New England Section 
AWWA Inaugurates 
Technical Sessions 


The New England Section of the 
AWWA was organized sixteen years 
ago with a membership of 22. At the 
present time its membership has 
grown to 69, but in the intervening 
years it has held no technical ses- 
sions, its members generally attend- 
ing the meetings of the New Eng- 
land Water Works Association. 

The first technical session of the 
Section was held at the Statler Hotel 
in Boston in October, Chairman 
W. P. Melley, Supt., Milton, Mass., 
presiding. Ellis A. Tarlton, Chemist 
of Danbury, Conn., Water Dept., con- 
ducted a Symposium on Water Treat- 
ment in New England for the first 
session. 

N. T. Veatch, Consulting Engi- 
neer, Kansas City, Mo., and Vice- 
President, AWWA, spoke at the 
luncheon, and at the afternoon ses- 
sion Sidney S. Anthony, Supt. and 
Engr. of Augusta, Me., Water Dis- 
trict, conducted a Panel Discussion 
on “Public and Personnel Relations 
in Water Works Management.” 
Among the speakers on the Panel of 
Discussion were Roger W. Esty, 
Supt., Danvers, Mass., Water and 
Sewage Works, who spoke on the 
subject of Nuisance Charges. Percy 
A. Shaw, Supt. and Engr., Manches- 
ter, N. H., and F. J. Reny, Mgr. of 
Portland, Me., Water District, spoke 
on Water Utility Contacts with Man- 
agement. 


(Continued on page 98) 
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Harold W. Griswold, Deputy Mgr. 
and Deputy Chief Engr. of the Met- 
ropolitan District of Hartford, 
Conn., read a paper on “Personnel 
Problems as Related to Union Ac- 
tivities.” 





Waste Disposal and Safety 


Perhaps it may seem strange to 
many of our readers to learn that at 
the 34th National Safety Congress 
held in Chicago in October the sub- 
ject of industrial waste disposal was 
discussed. The session on waste dis- 
posal was sponsored jointly by the 


Chemical Section of the Nativnal 
Safety Council and the American So- 
ciety of Safety Engineers. One of 
the papers presented was on waste 
sulfite liquor disposal by J. Richter 
Salvesen of the Marathon Corp. 

Jerome F. Seaman and E. E. Har- 
ris, both of the Forest Products Lab- 
oratory of the U. S. Dept. of Agri- 
culture, presented a paper on the 
Utilization of Waste Liquor in Ger- 
many, and R. E. Lester of the Calco 
Chemical Division of American 
Cyanamid Co. discussed problems en- 
countered in the design of a waste 
disposal system. 
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Even those sparkling brooks that feed the water supply 
of smaller cities aren't as pure as they look. 
They drain stagnant marshes, flow past contaminating barnyards. 


Sparkling brooks aren't necessarily pure water. 


And if water isn't pure, it isn’t safe. 
Germ-laden water that has been treated with SOLVAY Liquid 
Chlorine is safe every second of every day. 
Municipal engineers rely on this chlorine bactericide 


to make drinking water safe. 


Write Solvay for details of “washing” water to make it 


safe with SOLVAY Liquid Chlorine. 


SOLVAY SALES CORPORATION 


tlkalies and Chemical Products Manufactured by 
The Solvay Process Company 


40 Rector Street New York 6, N.Y 
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“SPECIFY QUALITY—SPECIFY SOLVAY” 









SOLVAY, 





LIQUID 
CHLORINE 

















A general approach to the whol 
problem of industrial waste disposal 
was presented by Robert W, Heider 
of the Indiana State Board of Healt), 
who spoke on Industrial Waste and 
Stream Pollution. 





MANUFACTURERS’ 


and 


EQUIPMENT 
NEWS 








Shock-Proof Curb Service Box 


The Pilot Engineering Service of 
Milwaukee has develeped and is now 
marketing a new type of curb service 
box called the G-H Shock-Proof Curb 
Service Box. Made of fibre pipe con- 
struction, the box has the unique 
feature of four rubber rings which 
not only take up any surface shocks 
but make the box adjustable as well, 























This box is light and easy to install, 
cannot shear the service pipe, cuts 
maintenance costs because it lasts 4 
lifetime. Furthermore, it is resis- 
tant to freezing, and its lightness 
makes for ease of handling. 

The new box is available in lengths 
and sizes to meet various grade con- 
ditions. Caps for the service box are 
available for either water or gas it 
stallations. 
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further information on the Fireye 
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| glectronic Combustion Safeguard 
ra System may be obtained from the | y 
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= § Al Frank Upped at National 
Water Main Cleaning 
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The Board of Directors of the Na- | 





Box tional Water Main Cleaning Co. has | 
announced the election of J. A. Frank | 

e of to the position of Vice President. | 

now Mr. Frank was previously Chief En- 


| 

| 
viee gineer and Field Manager of the | 
arb company. Literally growing up with 
con- the industry, “Al” Frank received | 
que his degree as Mechanical Engineer 
hich from Stevens Institute in 1933 and | 
acks holds a Prof. Engrs. license in the | 
vell, State of New Jersey. 








|. M. Robinson New York 





Representative for | ‘That's a better blower than the fan on my foundry cupola." 

Rensselaer . 
Announcement has been made by The double impeller principle in Rotary Positive Blowers 
the Rensselaer Valve Co. of the ap- | came from this water motor with its wooden impellers in an 
pointment of James M. Robinson to iron case, devised by the Roots brothers in 1854. It led to 


cover the New York territory for the , F 
the establishment of one of our predecessor companies. 


Since then, we have built 250,000 blowers, meters, ex- 
hausters, vacuum pumps and similar equipment, whose 
successful performance has been demonstrated in practically 





every industry. 

For many years, we built only Rotary Positive units. 
Then, as new products and processes showed a growing need 
for Centrifugal equipment, we expanded our activities. 
Today, R-C dual-ability to supply either type gives users 
the advantages of unprejudiced engineering. 

So, whatever your need may be for moving or measuring 
company. Robinson served as radar air or gas, and for many liquid applications, you can depend 
officer on Admiral Kincaid’s flagship | upon R-C dual-ability for long-time, profitable performance. 
and was in three major engagements 














in the Pacific. During the early part | ROOTS-CONNERSVILLE BLOWER CORPORATION 
its of the war Robinson was in charge One of the Dresser Industries 
ba of production planning for the Ster- 612 Mount Avenue, Connersville, Indiana 
is @ ling Engine Company’s Admiral en- 
on gine for PT boats, and was later 


Manager of the Development Divi- 
hs sion of Curtiss Wright Corp. 
n- Mr. Robinson is the son of the late 
F. Hurd Robinson, who was superin- | 
tendent of Public Works and City | 
Engineer of ‘Hornell, N. Y. 


BLOWERS FOR EVERY NEED 


ROTARY POSITIVE AND CENTRIFUGAL BLOWERS + EXHAUSTERS - BOOSTERS 
LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 
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84” pipe—Spring Leake, N. J. 





FLANGED PIPE 


FLEXIBLE JOINT PIPE 


BELL & SPIGOT PIPE 


SPECIAL CASTINGS 


SHORT BODY BELL & 
SPIGOT SPECIALS 





Large stock enables 
us to make prempt 
shipments. 











—=CAST IRON PIPE=— 





SIZES 2” TO 84” 


Warren Foundry & Pipe Corp. 


ll Broadway. New York 


Warren Pipe Company of Mass., Inc. 





water mains. 


View showing Tate Process 
in Pipe Joint. Note thor- 
oughness of Lining. 


Write for Literature. 





TATE PIPE LININGS, 


ANDOVER, 
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Now is the time to investigate the Tate Cement Lining process 
—and see what it can do to restore the efficiency of your old 


Whet the TATE Process accomplishes 
. Water mains cleaned and cement- 
. Eliminates discoloration and fur- 


. Reduces pumping costs. 


. All joints cement-lined . . . just 


. Does the job without interruption 


lined without removing pipe. 


ther cleaning costs. 


Restores reduction in head and 
flow co-efficients. This means full 
fire protection and lowered insur- 
ance rates. 


one continucus pipe. 


of service to cconsumer. 





Inc. 


1 re 





Sherman Machine and Iro, 
Works Represents Permyti 
The Permutit Co. of New York has 
announced the appointment of the 
Sherman Machine and Iron Works as 
Sales Representative for the South- 


| west territory. The Sherman Mg. 


chine and [ron Works is locateg at 


| 2-26 East Main St., Oklahoma City 9 


Okla. 





Link-Belt Electrofluid Drive 


The Link-Belt Co. of Chicago has 
announced a new and revolutionary 
type of “packaged” power unit to be 
known as the Link-Belt Electrofiyiq 
Drive. 

Available at present up to 20 horse. 
power, the unit is a compact mo- 
torized hydraulic combination ¢op- 
sisting of a general-purpose A.C. in. 
duction motor, flange-mounted on a 
sturdy housing containing a hydrap- 
lic coupling (fluid coupling). 

Each fluid coupling has two ele- 
ments, primary (impeller) and sec- 


| ondary (runner) ; the former is con- 


nected directly to the motor shaft 
and the latter to the unit to be driven. 


! The housing is filled with light min- 


eral oil of steam turbine quality. 
When the motor drives the impeller 
it causes the oil to flow through the 
runner buckets and back to the in- 
peller, thereby rotating the runner 
through the oil as the medium of 
power transmission. There is no 
mechanical connection between the 
two elements. The fluid serves as an 
automatic clutch. 

This new unit has many advan- 
tages; it solves the problem of in- 
adequate torque and excessively high 
starting current peaks; it absorbs 
the energy of the motor rotor and 
protects the driven machine from 
shock; it eliminates torsional vibra- 
tion; it has smooth, easy pick-up; it 
permits use of the motor selected for 
the load normally developed, and 
should the driven machine become 
stalled, it produces maximum torque 
capacity on the motor and causes the 
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Couplings, 


overload protective device to func- 
tion quickly. : : : 
This new Electrofluid Drive Unit 
nay be obtained from the Link-Belt 
¢., 307 N. Michigan Ave., Chicago 


1, Ill. 





E. E. Peavy S.W. Dist. Mgr. 
for Dresser 
According to an announcement 
fom H. Z. Hight, Sales Manager of 
the Dresser Manufacturing Division, 
flton E. Peavy has been appointed 


§ io the position of Southwest District 











. Peavy 


Manager for the sale of Dresser 
products to the water industry. Mr. 
Peavy will cover the southwest ter- 
ritory, including Texas, Louisiana, 
(Oklahoma, Arkansas, Mississippi and 
New Mexico, and will handle Dresser 
Fittings, and Repair 
Products. 

Mr. Peavy succeeds H. R. Shidel, 
who will direct the sale of Dresser 
Welding Fittings in the area. A 
graduate of Southern Methodist Uni- 
versity, Mr. Peavy had a wide ac- 
quaintance in the water field before 
joining the Dresser Manufacturing 
Division, Bradford, Penna. 





American Concrete Pipe 
Assoc. Holds Regional 
Meetings 


During the month of November the 
American Concrete Pipe Association 
held four western and midwestern 
meetings; one at Fresno, Calif., for 
the California Associated Concrete 
Pipe Manufacturers; one at Denver; 
two other regional meetings were at 
Kansas City, Mo., and Austin, Texas. 

The regional meeting program was 
adopted by the board of directors of 
the A. C. P. A. during its regular 
session last spring. It is a measure 
of additional service to association 
members. Mr. Howard F. Peckworth, 
managing director of the Associa- 
tion, reported at each meeting; re- 
cent advances in technological and 
scientific processes were presented. 
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NOW... 
QUALITY WATER 





AT 
LOW,TEMPERATURES 


VE 
IN 


During winter months also, you can produce better quality 

water when you coagulate with an N-Sol Process. With the 
N-Sol Silicate processes of coagulation, the floc is large, tough, 
and rapid-settling, regardless of temperature. 

Measurable results are lower turbidity, longer filter runs, 
increased plant capacity. 

Before you complete plans for a new filtration plant, know 
more about the N-Sol Process for summer or winter coagulation. 
Complete information is available for the asking. 


These processes fit any coagulating procedure — save 
space, save money. 
N-Sol-A° — N Brand reacted with 
ammonium sulfate. Used where 
chloramine sterilization is desired. 
N-Sol-B — N Brand reacted with 
alum. Used with any sterilization 


procedure. (U. S. Pat. 2,310,009) 
Baylis Sol — N Brand reacted with 
sulphuric acid. Used with any ster- 
ilization procedure. (U. S. Pat. No. 
2,217,466) 


°*Patent Applied For 


N-SOL PROCESSES FOR WATER COAGULATION 





DEVELOPED AND PATENTED BY 
v PHILADELPHIA QUARTZ COMPANY, PHILADELPHIA 6 
= AVAILABLE UNDER LICENSE WITHOUT CHARGE 
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STEVENS 
POSITION 
RECORDER 


for Remote 
Registration 


Type PAV 


STEVENS 


Type PAY qualifies for a multitude 
of uses—recording and indicating water 
levels, gate positions, valve openings, 
heads on turbines and pumps, or the 
remote registration of the position of 
any moving element. 

suilt for vertical mounting on wall 
or panel, the Type PAV is similar in 
principle to the Stevens Type A35 
Recorder with a position motor sub- 
stituted for the float pulley, thus con- 
verting the instrument into a remote 
registering recorder. 

Pen is actuated by a distant posi- 
tion motor transmitter. Quality electric 
clock is standard equipment. Strip 
charts are available in 25-yard rolls for 
either English or metric units. 

This versatile remote registration 
recorder is fully illustrated and described 
in Bulletin P15. Write for your copy. 


LEUPOLD & STEVENS 
ENSTRUMENTS 


Manulacturers since 1907 


PORTLAND 13. GREGON 


Hydrographic « Surveying * Navigation 


{utomatic Controls 


| i a 
Leupold & Stevens Instruments 
* 4445 N. E. Glisan St., Portland 13, Oregon 
Please send Bulletin No. P15 on the Stevens 
Type PAV Recorder 


Name 





Organization 


Title _ 





Street __ 


Ea City 


Slate 
a eee 


Zone 
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G-E Organizes New 
Corporation 


The General Electric Appliances, 
Inc., is a new corporation organized 
| to carry on business formerly con- 
| ducted by nine G-E Appliance Dis- 
tributing Branches of the General 
Electric Company. The corporation’s 
headquarters are at Bridgeport and 
management and operating personnel 
of the branches remain unchanged, 
as does their location, according to 
the announcement by Charles E. Wil- 
son, president of the General Electric 
Company. 





J. M. Sprague Joins Clay 
Sewer Pipe Assn. 


The Clay Sewer Pipe Assn. has an- 
nounced the addition to its staff of 
Joshua M. Sprague. Sprague attend- 
| ed the University of Miami and Co- 














lumbia University and has been con- 
nected with the War Research Lab- 
oratory at Columbia University since 
1943. 

In his new position Mr. Sprague is 
to be District Engineer for the asso- 
ciation in the State of New York and 
| the Atlantic Seaboard, with his office 
| located at 26 Court St., Brooklyn, 

N. Y. 





Liquid Conditioning Corp. 
Appoints Three District 
Managers 


The Liquid Conditioning Corp. of 











New York recently formed a com- | 
pany for the manufacture of equip- | 
ment for softening and clarifying | 
liquids, and has announced the ap- | 


pointment of three district managers. 


In the Cincinnati territory, Ira J. 
Bready will handle the company’s 


products. In the Lower Michigan dis- | 


trict, with headquarters in Detroit, 

same position will be filled by B. F. 

Soffe. In the central and lower South, 
| H. H. Morrison will act as district 
| manager, with headquarters in Chat- 
| tanooga. 





AERATOR— 


WRITE FOR INFORMAT 










MIXER 


A Size and Type to 

Fit Your Problem in 

Water or Sewage 
Treatment. 





WRITE FOR INFORMATION 





















MR. 
SUPT:— 


Sure! You can superchlori- 
nate and avoid high residual 
chlorine taste when— 


you post-treat with Virginia's 
“ESOTOO”. 
Write us todav. 


VIRGINIA 


SMELTING COMPANY 
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Offered by Permutit 


The Permutit Co. 


for determining the Langlier Index 
of a water. If the temperature, alka- 
jnity, dissolved solids, and calcium 
hardness of a water are known, it is 
a simple procedure to set the top 


dissolved solids lines coincide. The 








hardness 
on the 


(as CaCO,) at the arrow 
temperature-solids 


value) can be read from the bottom 


scale under the methyl orange alka- | 


linity. 

The Langlier Index gives a meas- 
ure of the relative corrosiveness of 
water in that it gives the pH of the 
water when saturated with respect 
to calcium carbonate, which may be 
compared to the actual pH of the 
water. 

On the reverse side of the “slide 
rule” are one-half and one-quarter 
scales, and a table of data on vertical 
tanks, including area of cross-section 
and volume in gal. per ft. depth, for 
diameters from one to 27 ft. 


The Langlier Index Calculator 
Rule may be obtained merely for the 
asking from The Permutit Co., 330 
W. 42nd St., New York 18, N. Y. 


slide so that the temperature and the | 


next operation is to set the calcium 


Langlier Index Calculator | 


has made a | 
handy slide rule type of calculator 


| 





slide. | 
Thereafter the Langlier Index (pH 
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Water meter couplings, permanently 
connected and electrically bonded. 











The Linesetter establishes a constant, correctly aligned, properly 
spaced opening in the line for the meter; provides a permanent 
physical connection for the inlet and outlet service piping; serves as 
an electrical bond around the meter; saves ordinary meter couplings, 
electrical bonding and other fittings; AND MAKES METER CHANGES 
EASY AND TROUBLE-FREE BECAUSE INLET AND OUTLET PIPING 
ARE HELD CONNECTED AND UNDISTURBED EVEN WHEN THE 
METER IS REMOVED. 












LINESETTERS are made 
in plain and valve types 
and with various kinds 
of connections. Valve is 
the same as the famous 
Ford RINGSTYLE valve. 




















In shallow outside settings the Linesetter raises the meter 2!/.” above 
the service line level, keeping it cleaner and easier to read. 












In basements the Linesetter is ordinarily placed in a horizontal plane. 
With the Linesetter there is no danger of starting leaks which fre- 
quently occur when old piping is disturbed by changing meters 
between ordinary couplings. 


WRITE FOR INFORMATION ABOUT LINESETTERS 























FORD METER BOX 
COMPANY, ING., 


WABASH, INDIANA 
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H. K. Porter Co. Moy. Jima, 
. es Majo! 
Quimby Pump to 
Pittsburgh 7 
The H. K. Porter Co., Inc., of Pitts. Resed 
burgh has announced that it is moy. pany 
ing the two Quimby Pump manufae. positi 
turing operations now in New Jersey Cleve 
to be centralized in the main com. 
Before Cleaning After Cleaning pany’s plant in Lawrenceville, near ™ 
a Pittsburgh. The H. K. Po 
The Trade Mark of a Nation-Wide Organization Inc., acquired the Quimby Puma 
From Washington, D. C., to the in the art of rehabilitating water in 1948. Th 
Pacific, North, South, East and lines. cago 
West, National Water Main Clean- ? Air 1 
ing experts stand ready to serve you This “95 » 4 performance” is now Rockwell Acquires Ohmer unit 
—guaranteeing to restore your mains accomplished more quickly and Corp. disple 
to 95% of original capacity. with less disturbance to your normal N. J. Kenny Pres. of New Subsidiary scave’ 
operation than was ever possible gas | 
For as many as 40 years—longer before. The Rockwell Manufacturing Co., and Pp 
than most water works men have Pittsburgh, has announced the pur. perch 
been engaged in their professional To put your water distribution sys- chase of the Ohmer Corp. of Dayton, 
work, National Water Main Clean- _tem into first class condition for Ohio. The Ohmer Corp. manufac. 
ing Company has been building up maximum service get in touch with tures taximeters, fare registers iad 
an organization of engineers trained our nearest office. 
The National Water Main Cleaning Co. 
50 Church St. Branches: New York 7 
115 Peterboro St., Boston 15, Mass. P. O. Box 683, Jacksonville 1, Fla. 
P. O. Box 749, Mayaguez, Puerto Rico 205 West Wacker Dr., Chicago 6, Ill. 
7103 Dale Ave., St. Lovis 17, Mo. 501 Howard St., San Francisco, Cal. 
3707 Madison St., Kansas City 2, Mo. 2028 Union Ave., Montreal, Cen. 
3812 Castellar St., Omaha 5, Neb. 576 Wall Street, Winnipeg, Canada 
519 Farnsworth Bidg., Memphis 3, Tenn. rr 
P cash registers. To be president of 
It's a Clear aud Clean Proposition the new subsidiary the board of di- 
rectors elected N. J. Kenny of Pitts- 
s burgh. Mr. Kenny will be remen- The 
bered by his friends in the water three 
G fj (} p WAT r a M A a b S works profession as President of the tion 
National Meter Co. for many years plifiec 
before it was acquired by the Rock- two s 
S ATI S FIE D C U S T 0 ME w S well Mfg. Co. With the acquisition ™ vanta 
of the Ohmer Corp., the Rockwell ing f 
Mfg. Co. now has twelve wholly heavy 
owned subsidiaries and divisions. eleme 
Tou can win and hold the rus 
good will of your public by Fu 
standardizing on _Hydrodarco Hagberg to Cleveland for tainec 
for water purification. [his spe- h 9815 
cial activated carbon eliminates Nuchar 18, Il 
odors and bad-tasting impur- The Industrial Chemical Sales 
ities with absolute dependabil- Division of the West Va. Pulp & 
ity at surprisingly low cost. Paper Co. has announced the ap- | 
. pointment of Ralph A. Hagberg as 
Manager of the Cleveland District. 
Mr. Hagberg is a graduate of Tufts Chi 
College and has been associated with prom: 
the company since 1937, first as ager 
chemical engineer in the Research and 
Dept. of Tyrone, Pa., and from 1939 Allis- 
to 1943 in the Technical Sales and kee. 
Service Dept. in the New York office. Cor 
In 1943 Mr. Hagberg was commis- 1930 
CORPORATION sioned as a Lieutenant in the Sani- Texas 
ve tary Corps and spent nearly two matel 
60 EAST 42ND ST., NEW YORK 17, <i years in the Pacific, nearly ten ment 
months of which were spent on Iwo tary « 
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Jima, where he was promoted to a 
Major. 

Released from the Army in 1946, 
yr. Hagberg spent 6 months in the 
pesearch Department of the com- 
pany before being appointed to the 
position of District Manager at 


Cleveland. 





Burgess Air Intake Cleaner 
Snubber 


The Burgess-Manning Co. of Chi- 
cago have announced a Combination 
Air Intake Cleaner Snubber. This 
ynit is recommended for positive 
displacement blower and pump 
gavenged 2-stroke cycle Diesel and 
gas engines, and for atmospheric 
and positive displacement blower su- 
percharged Diesel and gas engines. 


_--Air Inlet 








I | Le 

The unit has the conventional 
three chamber side outlet construc- 
tion for best performance and sim- 
plified installation (one cleaner and 
two snubbing chambers). Other ad- 
vantages include a large access open- 
ing for servicing the filter elements, 
heavy duty, light weight filtering 
elements with a maximum area for 
minimum size. , 

Further information may be ob- 
tained from Burgess-Manning Co., 
2815 West Roscoe Street, Chicago 
18, Til. 





C. F. Codrington Promoted 
at A-C 

Charles F. Codrington has been 
promoted from assistant to the man- 
ager to sales manager of the Blower 
and Compressor Department of the 
Allis-Chalmers Mfg. Co. of Milwau- 
kee, 

Codrington joined the company in 
1930 following his graduation from 
Texas A. & M. He has been inti- 
mately connected with the develop- 
ment of the department’s line of ro- 
tary compressors and vacuum pumps. 
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"Victaulic Full-Flow Fittings 
move fluids quick-’n-easy’”’ 














“...and in any direction! Full-Flow Fittings have wide, 
sweeping turns, without internal projections and pockets. 
They can be swiveled and set at any angle through 360° 
and can be independently removed from the line. Their 


construction is strong and efficient; their design is modern. 





“Avoid a sluggish flow with conventional fittings that 
have short, sharp turns and internal projections. Switch 
to Victaulic Full-Flow Fittings for increased delivery 





and lower pumping costs. 


| “The right team-mate for these fittings is the famous 
‘ Victaulic Coupling. Together they offer you the finest 
> in piping systems. 

“For economy, efficiency and dependability, use Vic- 


taulic Couplings and Victaulic Full-Flow Fittings.” 


Write for new Victaulic Catalog and Engineering Manual 


| VICTAULIC COMPANY OF AMERICA 
< 





. 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
. Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 


Victaulic Company of Canada, Ltd., 200 Bay St., Toronto 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 














SELF-ALIGNING PIPE COUPLINGS 


Have you considered Victaulic 
for your piping requirements? 
Sizes —%4” through 60” 


VIET 


EFFICIENT FULL-FLOW FITTINGS 





Copyright 1946, by Victaulic Co. of America 
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GOLDEN - ANDERSON 
design and build 


over 1500 


types and sizes in 


automate 





Alves 


for safe protection 
on any high pressure 
installation 


In addition to more than 1500 
standard types and sizes of manual 
or automatic steam and water 
service valves—-GOLDEN-AN- 
DERSON engineers design and 
build special valves to meet most 
any difficult high or low 
pressure service. 





@ \Write today for descriptive, 


technical catalog. 





GOLDEN-ANDERSON 
tant Rm sre 


HYDRO-TITE 












strong —tight=— A 

on eh, see 
a record of mos ‘tha 0 
@ failure. ee 


% 





1 BREX — The sanitary paper pac 
is used like braided jute. Free fro 

acteria — treated with a water repellent § 

up in 60 pound reels. 70 pounds of © 

Fibrex takes the place of 100 pounds of 

Rae braided jute. 2 











DEVELOPMENT | 
CORPORATION 


50 Church St. © 
New York, N. 


DRY BRAIDED 








f HYDRAULIC 
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George Torrence President of 
Link-Belt 


George P. Torrence, executive vice- 
president of the Link-Belt Co. since 
July, 1946, has become President of 
the company, succeeding William C. 
Carter, who has retired in accord- 
ance with the company policy. 





| 
| 
| 











Mr. Torrence, a graduate of Pur-| 
'due University, joined the company | 
in 1911 as draftsman and rose) 
through the company to the position | 
of President in 1932. He resigned as| 
president in 1936 to become general | 
manager of the Rayon Machinery 
Corp. from 1936 to 1944 and presi- 
dent of the Cleveland Pneumatic Tool 
Co. from 1944 to 1946, when he re-| 
turned to the Link Belt Co. as Exec. | 
Vice Pres. 


| J. T. Myers Vice President 
| Davey Compressor 














| 
| Election of J. T. Myers as Vice) 
| President in charge of sales and pro- 
| duction of the Davey Compressor Co. | 
|of Kent, Ohio, has been announced. | 
|'A graduate of Duke University, | 
| Myers has been with the company for | 
| the past five years. During the war} 
| 
| 
| 
| 





Myers was an engineer officer aboard 
a mine sweeper and later in the Naval 
Engineering Laboratories. 





Westinghouse to Supply | 
Motors for Grand Coulee | 


The Westinghouse Electric Cor-| 


| poration will build four 65,000 horse- 


power electric motors for pumping 
the water from the Grand Coulee 
dam into the semi-arid regions of | 
south-central Washington. These mo-| 


| tors which have been ordered by the| 





The Pioneer Self-Caulking Material for ¢ | Ping 
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THE LEADITE COMPANY 


Girard Trust Co. Bidg., Philadelphia 2, Pa, 





FINE SCREENS 


FOR 


SEWAGE 


AND 


INDUSTRIAL WASTES 





TREATMENT 














FORMER CONCEPTIONS 
COMPLETELY OUTMODED 


NO COSTLY, POWER CONSUMING REVOLY- 
ING BRUSH ARMS—25% GREATER SUB 
MERGED AREA. 


NEW SCREEN PLATES FOR THE ECONOMICAL 


USE OF A FILTE 1A ON THE SCREEN, 
VALS THAN 


ILTER_ MED T 
THUS INSURING GREATER REMO 
POSSIBLE HITHERTO. 


COMPLETELY AUTOMATIC CONTROL 
TIVE SEAL RINGS. 


MODERN DESIGN 
HIGHEST EFFICIENCIES 
LOWEST COST 


POSI- 








SANEQUIPMENT ENGINEERING 
2843 WHITEWOOD AVE. 
ANN ARBOR, MICHIGAN 





DESIGNERS — CONSULTANTS 
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y. S. Bureau of Reclamation will ex- 

, by more than 50 per cent, the 
capacity of the most powerful single 
alternating current motor now in ex- 
jstence. Each of the motors will be 
as powerful as ten of the largest loco- 
motives and with its giant pump can 
move enough water to supply the re- 
quirements of a city the size of New 
York. 

When completed the motors will 
dwarf anything ever previously built 
along this line. The rotor of each mo- 
tor alone will weigh 172 tons and the 
completed motor will weigh 325 tons. 
To walk around the base of the motor 
requires the travel of more than 100 
feet and the motor itself will stand 
95 feet high. 








Cathodic Rectifier Unit 


A new cathodic rectifier unit for 
the corrosion protection of steel 
water tanks and deep well pumps has 
been announced by the Trimount In- 
strument Co. of Chicago. 








ELECTRODE ~~ 











TRIMOUNT 
RECTIFIER 
UNIT. 


i. 


ELEVATED WATER TANK 


AC INPUT 

















Operating on the general principle 
of cathodic protection, this unit is 
contained in a weatherproof steel 
cabinet and has a D.C. outrut capac- 
ity of 2 to 5 amps. at 31 to 50 volts 
(100 to 150 D.C. watts). This capac- 
ity is sufficient to protect submerged 
areas up to 10,000 sq. ft. Preferred 
A.C. input is 110-3-60 but the unit 
can be equipped to take other A.C. 
characteristics. Step controls up to 
50 D.A. with moving coil type am- 
meter and voltmeter are standard. 

Further information on this new 
Cathodic Rectifier Unit may be ob- 
tained from the Trimount Instru- 
ment Co., 37 W. Van Buren St., Chi- 
cago 5, Il. 








EMENT GUN COMPAN 


"GUNITE’ CONTRACTORS 


GENERAL OFFICES —ALLENTOWN, PENNA.U.S.A. 











DAM REBUILT WITH "“GUNITE”™ 


This is Lower Doughty Pond Dam 
belonging to the Atiantic City, New 
Jersey, Water Department, a poured 
concrete structure with fresh water 
upstream and tide water at the down- 
stream toe. This structure became 
seriously disintegrated and eroded as 
shown in the left hand photo, and was 
completely restored with “GUNITE” 
a minimum of six inches in thickness 


MANUFACTURERS OF THE ‘CEMENT GUN’ 


with double mesh reinforcement. 

The right hand view shows the fin- 
ished job completed by us in 1941. 
Both the upstream and downstream 
faces were restored with “GUNITE,” 
as well as the wing walls. 

Our 72-page general bulletin C2300 
describes this and scores of other 
uses of “GUNITE.” We will be glad 
to send it to you upon request. 








FIRST 
STEP 

10 
IMPROVED 


EFFICIENCY 


and Reduced Vacuum 
Filtration Costs. 





Fe Ferric Chloride J 


ex" CLlor 


THE MODERN COAGULANT 
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GATE VALVE OPERATION 


x SAFE * RELIABLE * QUICK x 














By 


sh {a DY -42) 0 halla amatelelaicze. 
Valve Operator 


Write for Literature 


PAYNE DEAN & CO. P.O. Box 271 MADISON, CONN. 











Cur 
PIPE CLEANING 
PROBLEMS SOLVED fig. etal 


NO. 9A STEWART NO. tI—SCREW 
WELDED ROOT NO. 22—SPEAR 
CUTTER SCREW 


For information write for catalog. 


Canadian Distrubuters: W. H. Cunningham & 
Hill Ltd., Toronto. 


W.H STEWART 


1051 SOUTH CLINTON ST. 
SYRACUSE, N.Y. 


<SSa- += 


STEWART STEEL STEWART GUARD 
SECTIONAL ROD CAGE COLLAPS- 
IBLE BUCKET 


STEWART STAND- 
ARD WINDLASS 


Frame. Sturdy angle 
iron construction. Cable 
drum holds 1100 ft. of 
%"' cable. Shipping 


weight without cable 
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Pedrifugal Pumps 


The Allis-Chalmers Mfg. Co,, yj. 
waukee, Wis., announced a new line 
of “Pedrifugal” pumps. This new 
line of cast iron bronze-fitted pedes. 
tal type centrifugal pumps comes in 
three principal sizes, one inch by one 
inch, two inch by two inch, and three 
inch by three inch, with capacities 
from 10 to 500 gal. per min. at heads 
from 10 to 100 feet. Power require. 
ments are from %4 to 15 H.P. 

The Pedrifugal pumps are de. 
signed for use with Texrope V-belt 
drives. Small and compactly designed, 
all sizes of the Pedrifugal pumps 
have essentially the same dimensions, 
The pumps may be operated in any 
position. This makes the unit suited 
for a large variety of uses. 

Further information on the Ped. 
rifugal pumps may be obtained from 
the Allis-Chalmers Manufacturing 
Co., Milwaukee, Wis. 





Fischer & Porter Rotameters 
Become “Flowrators” 


Fischer & Porter Co. of Hatboro, 
Pa., have announced a change in the 
name of its product from Rotameters 
to Flowrators. 

Long manufacturers of the vari- 
able area type flow rate instruments 
called Rotameters, the company has 
announced its intention to change 
the name of this instrument because 
the name Rotameter fails to de- 
scribe the function of the instru- 
ments and the fundamental oper- 
ating equipment. The word Rotame- 
ter really suggests an instrument for 
measuring rotation, or one that meas- 
ures by a rotating principle, and in 
addition the pronunciation of the 
word has been controversial. 

The company hopes that the trade- 
mark name Flowrator will dis- 
tinguish its products from all others 
and at the same time provide a more 
accurate term for area flow rate 
measurement instruments. 





Lincoln Arc Welding Foun- 
dation Announces Contest 


The Lincoln Arc Welding Founda- 
tion, Cleveland, Ohio, has announced 
the 1946 Design-for-Progress Award 
contest. Cash awards ranging from 
$100 to $13,200 will be made for 
papers or reports which cover the 
design or redesign of machines or 
structures, or operating a job weld- 
ery, or maintenance service, or re 
search or education on welding. 

There are 15 different classifica- 
tions in which contestants may enter 
reports or papers for awards. 
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EQUIPMENT CO. 


Main Office & Factory: 1700 N. Main St., Los Angeles 54 
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REPRESENTATIVES IN PRINCIPAL CITIES 


We know that there are many 
water and sewage plants throughout 
the country that utilize welding, par- 
ticularly for maintenance purposes. 
Undoubtedly many of the men op- 
erating welding machines have ideas 
and practices that would be of inter- 
est to the welding field in general. 
If interested in this contest, they 
should write to the James F. Lincoln 
Are Welding Foundation, Cleveland 





1, Ohio, for further information. 





LITERATURE 
AND CATALOGS 





Steel Plug Valves 


In a bulletin titled a.c.f. Steel Lu- | 
bricated Plug Valves, American Car | 
and Foundry Co., Valve Depart- | 
ment, has presented a catalog of 
this type of valve. In addition to a) 
cutaway drawing of the full-pipe | 
area valve and the pressure-sealed | 
balanced plug, the bulletin contains | 
blueprints and general dimension | 
data on a.c.f. steel lubricated plug | 
valves ranging from 150 lb. class to 
the 300 lb. class of three-way valves. 
hound opening, venturi pattern, and 
four-way valves are likewise shown. | 

This type of valve is specifically | 
designed for a range of tempera-| 
tures and pressures exceeding the | 
service limitations of semi-steel and 
bronze. The steel used conforms to 
the chemical requirements of steel | 
valves. 

Catalog No. S-46 may be obtained | 
by writing the American Car and | 
Foundry Co., Valve Dept., 30 Church 
St., New York 8 N. Y. 


Large Capacity Pumps 


In Bulletin No. 148 of the S. Mor- | 
gan Smith Co., Pumps by Smith, | 
large, high capacity flow pumps are 
described. These pumps, which em- 
ploy the automatically adjustable 
vane impeller axial flow, permit 
varying discharge by changing the 
pitch of the impeller vanes. This 
feature is especially advantageous 
and useful for conditions where low 
varying heads and high volume re- | 
quirements prevail, such as are met | 
in flood control, irrigation, sanita- | 
tion, and many industrial projects. 

The catalog contains sections on 
performance characteristics, con- 
trol, cavitation, and construction 
details of the axial flow pump. A 
large tipped-in sheet shows adjust- 














\UTOMATIC 
VALVES 








Altitude Valves for tank and res- 
ervoir, with two sets of controls— 
Automatic Hydraulic and Electric 
Remote Control. Hydraulic pilot 
normally operates the valve, while 
electric pilot is used for emergency 
only. 














a 
Model 40-DAWR Double Acting 
may be operated by electric pilot 
regardless of elevation of water in 
tank or reservoir, for a break in 
supply or distribution and when fire 
pressures require direct pumpage. 


Model 30-AWR Single acting 
valve may be controlled in same 


Mode! 40-AWR Single Acting 
semi-throttling valve will close on 
reversal of flow and the electric pilot 
would serve only a single purpose— 
either to open wide or close as 
emergency may require, 
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ROONEY HUNT’S 





















































“POWER-SAVER" 


TRASH RACKS 
and RAKES 


The latest and best in water controlling 
apparatus. 1. The improved Rodney 
Hunt POWER-SAVER Trash Rack, 
with welded Back Bar Construction. 
Strong, easy to clean, quick to install, 
protected against corrosion. 2. Rodney 
Hunt’s POWER-SAVER Buoyant Trash 
Rakes, with non-corrosive stainless steel 
heads, and the new ‘‘Feather-lite” tubu- 
lar handle. Almost effortless operation. 
For the complete story— 


Write today for Bulletins Nos. WCA-146 and 
WCA-147 


RODNEY HUNT MACHINE COMPANY 
118 Lake St. Orange, Mass., U. 8. A. 


M-SCOPE 


LOCATING CENTER LINE OF DIDE 
































BURIED PIPE AND 
CABLE FINDER 


16 PAGE BOOKLET 
FREE UPON REQUEST 


FISHER RESEARCH 
LABORATORY 


Palo Alto, California 
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| cluding vertical 
_ ated butterfly valves, manually op- 


| times 


| tective 


| as well as a Goggle Cleaning Cab- 
| inet. 


| on eye protective equipment 
| CE-29) may be obtained by writing 
to the Mine Safety Appliance Co., 


able vane and fixed vane pumps. De- 
tails of the impeller hub and various 
settings are also shown, as are shop | 
views of the building of the pumps | 
and various installations. 
The bulletin also contains a sec-. 
tion on other products by Smith, in- 
stem motor-oper- | 


plug valves, trash | 
impulse turbine 


erated conical 
rack rakes, and 
runners. | 

The bulletin, “Pumps by Smith,” | 
may be obtained from the S. Morgan | 
Smith Co., York, Pa. 


Eye Protection 


There are many places and many | 
in both water and sewage 
works utilities where protection of 
the eyes against accidents is of vital 
importance to the proper mainte- | 


| nance and operation of these utili- | 
| ties. 


The Mine Safety Appliance Co. 
has issued a _ bulletin 
Eye Protection for Every Applica- 


| tion and this bulletin gives a com- 
plete assortment of eye protection | 


equipment describing each in detail. 
Included are chippers’ goggles, pro- 
lenses, chemical goggles, 
open frame Ful-Vue spectacles, dust 


| goggles, welders’ goggles, and many 


other special goggles for special 


titled MSA | 





| services. 


The new bulletin also features the 
MSA Speedframe, a goggle mount- | 


| jag which eliminates troublesome | 
| hand adjustment, and Fogpruf for 


quick, efficient cleaning of lenses, 


A copy of the new MSA bulletin 
(No. 





Braddock, Thomas and Meade Sts., 


| Pittsburgh 8, Pa. 


| Trash Rack Rake 


| Although it 
pally for use in water power plants 

| and pumping stations, the Leonard | 

| Trash Rack Rake undoubtedly could 

| be used on intakes for water puri- 

| fication plants, or for that matter in 


is designed princi- 


These 
bulletin 


works. 
in a 


treatment 
described 


sewage 
rakes are 


| under the above title, issued by the 


S. Morgan Smith Co. 

The bulletin contains not only 
pictures of installations and opera- 
tion of the rake, but data sheets cn 
the design of the rake as well. 

This bulletin No. 146 may be ob- 
tained from the S. Morgan Smith 





| Co., York, Pa. 


PULSAFEEDER 


CHEMICAL PROPORTIONING Pump 


* For hypochlorination, ammoniation, 
and continuous chemical feeding 


* Hydraulically-balanced diaphragm 
head ... isolates chemical solutions 


* Continuously adjustable while jn 
operation 


* Sealed-in lubrication... long life... 
low maintenance 


* Multiple head and flow propor. 
tional units 


Write for descriptive bulletin No. 242 


LAPP insutator Co., INC 


PROCESS EQUIPMENT DIV., LEROY.N ¥ 





INSTALLATIONS 
WORLD WIDE CITY TO 


SMALLEST 


Write for 


Catologue and Information 


IOWA VALVE CO. 


General Offices: 


Hubbell Bldg.. Des Moines, lowa 


Plant: 


Oskaloosa, lowa 





INSTALL NEW SEWERS... 
pAVE 


AUSINESS 
ie WSU 


You can forget about closed streets and the de- 
lays, hazards and inconvenience of trenching 
when you use ARMCO Tunnel Liner to install 
new sewers. The work moves quickly and eco- 
nomically and business above ground continues 
as usual. 

Fast tunneling is the rule with ARMCO Liner 
Plates. Even inexperienced crews can _ install 
them quickly. One man easily handles the light- 
weight steel sections, bolting them together with 
regular wrenches. 

,And you buy sinewy strength—not bulky 
pounds. This means less excavation; also storage 
requirements are smaller. You gain added 
safety, fire protection, and experience shows 
that ARMCO Plates cost less to carry a given 
load than any other type of tunnel lining. 

Consider tunneling that next sewer job with 
the aid of ARMCO Liner Plates. Motorists and 
property owners will thank you and the chances 
are you'll “hole through" ahead of schedule 
and under the estimate. Write today for com- 
plete facts. Armco Drainage & Metal Products, 
Inc., and Associated Companies, 1455 Curtis St., 


Middletown, Ohio. 


BRMCO 
V, 


TUNNEL LINER PLATES 


ES." 





Power Generation and 
Distribution 


In a 32-page bulletin issued by 
Allis-Chalmers Mfg. Co., Milwau-| 
kee, entitled More Power to U.S. A.,, | 
the company describes and portrays | 
its products commonly used on gen- 
erating, substation, transmission 
and distribution systems. Briefly, 
the bulletin presents A-C equipment | 
available for power generation and | 
distribution ranging from steam 
and hydraulic turbines, turbo-gen- 
erators, engine type generators, con- 
densers, and auxiliaries to pumps, 
water conditioning, motors, motor 
control, switchgear, circuit break- | 
ers, power and distribution trans-| 
formers and unit substations. 

“More Power to U. S. A.,” Bulletin | 
No. 25B6150, may be obtained from 
Allis-Chalmers Mfg. Co., Milwaukee 
1, Wis. 


Close-Coupled Vertical Pump 


Where short pump settings are 
encountered and where there is a| 
strong necessity for deep well tur-| 
bine pump power and capacity in| 
the field of industrial, municipal, 
engineering, and agricultural in- 
stallation, the Peerless Vertical 
Close-Coupled Turtine Pumps may 
well be the answer. The pumps are 
described in a 20 page bulletin is- 
sued by Peerless Pump Division, | 
Food Machinery Corp. 

The bulletin is illustrated with | 
cutaway views of the pump,| 
schematic diagrams of suggested 
methods of pump installation in va- 
rious services, and photographs of 
a wide variety of industrial appli- 
cations. Details of pump engineer-| 
ing, construction and operation are| 
described and illustrated. 

These pumps generally employ for | 
close coupled applications a short-| 
ened shaft and pump column with| 
the necessary number of bowls and | 
impellers to permit use in installa-| 
tion with short settings, such as 
pits, sumps, collecting basins, res- 
ervoirs, etc. 

Copy of bulletin B-159 may be ob-| 
tained from the Peerless Pump Divi-| 
sion, Food Machinery Corp., 301| 
West Avenue 26, Los Angeles 31, | 
Cal. 


Durcopump Packing 


If you have a Duriron pump you | 
will want a new 4 page instruction | 
folder titled How to Pack Your Dur- 
copump, recently published by the 
Duriron Co. The booklet may be ob- 
tained by writing for Bulletin No.| 
813 to the Duriron Co., Dayton 1, | 
Ohio. } 


and HYDRANTS 


WILL THE MEN WHO 
FOLLOW YOU SAY 
YOU “KNEW YOUR 
STUFF’? 


They will if you put in valves 
and hydrants now that will still © 
be trouble-free in years to come. 
To be sure of this, specify EDDY 
—when you buy. EDDY products 
have been built by men with three 
generations of specialized experi- 
ence. Eddy products have served 
three generations of water works 
men exceptionally well. Buy the 
product you know you can depend 
on. 


EDDY FOR LONG SERVICE n$ 
&; 


<A 


EDDYG 


WATERFORD. ACW YORK 
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ANTHRAFILT 


A Filter Medium For 
All Purposes 


ANTHRACITE EQUIPMENT CORP. 


101 Park Ave. New York 


All correspondence regarding sales and 
engineering should be addressed to 


PALMER FILTER EQUIPMENT CO. 


Engineers and Sales Agents 





BAILEY METERS 
AND CONTROLLERS 


FOR SEWAGE T2EATMENT 
AND WATER SUPPLY... 


@ Venturi Tubes, Welrs, 

‘ a Flumes, Nozzles and other 
- af primary elements; Mechanic- 
feet SE rif, ally and Electrically operat- 
ed Registers and Complete 
Automatic Control Systems. 





BAILEY METER COMPANY 


1672 IVANHOE ROAD e@ CLEVELAND, 0. 
Balley Meter Co. Ltd., Montreal, Canada 








Sulphur Joint Compound 


Our BETTER BLENDING means that 
each batch of BOND-O comes out of 
our machines exactly compounded and 
thoroughly mixed. Cast iron pipe 
joints made with BOND-O show this 
difference. Less initial leakage from 
every joint made. 


NORTHROP & COMPANY, INC. 


5$O CHURCH STREET 
NEW YORK 7, N.Y. 


THE Phipps & Burd 


LABORATORY MIXER... 














ee all 
a A Rk ie 


ant piece of an gg In the 
Medern Water Works Laboratory. Now belag 
used by leaders In water works research. Many 
superintendents and chemists have been able to 
reduce their chemical costs by the 

chemical dosages with this mixer. Write 


iHerature. 
PHIPPS & BIRD, INC. Richmond, Va. 


1S the Im 

















WATER & SEWAGE WorKS, December, 1946 


FOR SALE—WATER AND SEWAGE 
SYSTEMS OF JERSEY HOMESTEADS 
PROJECT, ROOSEVELT, NEW JERSEY, 

NEAR HIGHTSTOWN, NEW JERSEY 


Sealed proposals for the purchase of the 
water and sewage systems of Jersey Home- 
steads Project will be received until 2 p.m. 
January 15, 1947, and then publicly opened. 
Bids should be marked “Bid for Purchase 
of Water and Sewer Systems” and ad- 
dressed in a separate envelope to the Fed- 
eral Public Housing Authority, General 
Field Office, Attention Mr. Arthur M. Tay- 
lor, Room 408, Longfellow Building, Wash- 
ington, D. C. The Government reserves the 
right to reject any or all bids. The prop- 
erties are to be sold as a whole on an “as 
is” basis without waranty expressed or 
implied as to their condition or fitness for 
use. 

These plants consist of the following 
items: 

SEWAGE DISPOSAL SYSTEM 

Screening Chamber 

Aerator 

Pump House 
pumps 

Sludge pump 

Chlorinator 

Imhoff Tank 

2 dosing syphons 

2—40’ circular rock filters with Door Co. 
circulators 

Final settling chamber 

2 sludge drying beds 

30,800 lin. ft. of 6”, 8” and 12” sewer mains 
and 99 Manholes in place. 

6” sewer connections to the 203 existing 
buildings and to 55 units where the foun- 
dations were laid before construction of 
the project was stopped. 


) 


Containing 2 raw sewage 


WATER SYSTEM 


Wells—(a) One 10” in diameter is 444’ 
deep and pumps 300 gallons a minute 
using a 10 HP motor driven 16 stage pump. 
(b) One 6” in diameter is 464’ deep and 
pumps 85 gallons a minute using a 10 
HP motor driven 16 stage pump. The 10” 
well sppplies all the water needed at the 
present time. The 6” well is kept in con- 
dition by weekly operation tests. 

Reservoir tank—75,000 gallons (with riser— 
84,500 gallons) with electric rust-proof 
control for interior including riser. 

Settling tank—30,000 gallons. 

Pump House containing 3 
filters. 

Meters. 

2 Booster pumps and various electrical 
controls 

Aerator 

Lime treatment room 

2,000 lin. ft. of 14%” copper tubing 

29,100 lin. ft. of 4”",6” and 8” cast iron mains 
and 72 valves 

26—6-inch fire hydrants 


%” copper connections to all buildings ex- 
cept the factory which has a 6” cast iron 
water connection and 55—%” copper con- 
nections to the foundations. 6” and 8” 
drain overflow from wells each 150 ft. 
long terminating in concrete box water 
seals. 

Prospective buyers are advised to visit 
the site and thoroughly acquaint them- 
selves with the plant and equipment of- 
fered. The Government representative, Mr. 
Harry Glanz, Community Manager, Jersey 
Homesteads Project, Roosevelt, New Jer- 


rapid sand 


sey, Phone Hightstown 449, may be con-' 


tacted for personal inspection. The system 
as now operated has a net earning capacity 
of $2,300.00 with an anticipated ultimate 
net earning capacity of $6,400.00. It is to be 
sold with the understanding that the pur- 
chaser will provide continued water and 
sewer service at rates corresponding to 
those charged locally by other companies in 
this area. 


All bids shall remain in force thirty (30) 
days from the opening date. Bids must be 
accompanied by certified oor cashiers’ 
checks payable to the Treasurer of the 
United States in an amount equal to 10% 
of the bid. This deposit will be credited to 
the purchase price if bid is accepted or 
returned if rejected. 

Terms of sale will be a-minimum of 25% 
cash, balance over not more than 5 years 
at 4% payable quarterly. 








ee 


EDSON 
DIAPHRAGM PUMPs 


Hand Sizes 2”, 214”, 3”, ¢ 
Power Sizes 3” and 4” 
Open Discharge or Force Pump 
Edson Special Suction Hoge 
Red Seal Diaphragms 
Strainers and Foot Valves 
Hose Spanners—Adapters 


THE Epson Corporation 


Main Office and Works: 49 
South Becton, Mae 
New York: 142 Ashland PL, Breokiys 











h fr a headache !/ 


Fe2(SO.)3 FERRI-FLOC 


ly to affected water in smal] d 
2lief should be immediate 


Free information and samples car 


acquired from 


Tennessee Corporation 
Department W.S.W., 
Atlanta, Georgia 











REPAIR and SAVE 


Water Meter 
Measuring Chambers 


with the 
MEMPHIS SLOT INSERT 


of stainless steel with new bronze 
thrust roller. 


For further information and free 
5%” samples 


address 


METER SPECIALTY CO. 
1332 N. Seventh St. Memphis, Tenn. 














ZECO and HI-ZECO Greensand 
it -mrolm@celiar toh il-tallile MEilligelile 
ZEGO Manga 


Tol -miolm@icelamelsleMiulolaletolil-t1s 


aclamastisleh ae) 


COREXITE mineral for cor 


alehosell a tielellib 4elileols 


ZEOLITE CHEMICAL CO. 


Sales Office 
New York. N. Y¥ 


Factory 


Mediord WN. | 
Pioneer Producer of 
ZEOLITE MINERAL 





No periog 

bonnet se: 

gay from 

pte, pec 
ail, 10 Me 
keeps then 
vents com 
excessive ¥ 
ability and 
This is jus 
Mueller-C: 
water work 
self today t 








No periodic oilings are necessary on this hydrant. The entire 
bonnet section is of dry-top construction as the water is sealed 
quay from the operating mechanism by means of a stuffing box 
plate, packing gland and stem packing. But bearing surfaces need 
dil, s0 Mueller-Columbian Hydrants have an oil reservoir that 
keeps them continuously and automatically lubricated. This pre- 
t and eliminat 


gicessive wear...all important factors that mean operating depend- 





vents corrosion of parts, insures easy 


pility and lower maintenance costs. 


This is just one of many outstanding features that have made 
Mueller-Columbian Hydrants preferred by leading engineers and 
water works men throughout the country. Investigate for your- 
sil today by asking any Mueller Co. representative, or write direct. 


MUELLER CO. 


CHATTANOOGA, TENN. 





DF FLOATING 
T.d. COVERS 


Have Stood the Test of Time 


Over 1,000 P.F.T. Floating Covers have 
been installed since 1925. They hasten 
the digestion proc- 

ess, eliminate odors 

and safely collect 

gas for heating and 

power purposes. 

Available in any 

practical shape for 

single or two-stage 

digestion. Ask for 

Catalog No. 232. 





FOR SALE 

One new Fairbanks-Morse vertical two- 
stage turbine pump, 2,500 GPM, Fig. 
6920, with cast iron bowls and impellers, 
24’ 6” column, 8” discharge flange, five 
feet below base. Driven by a 100 HP 
Fairbanks-Morse, 3 phase, 1,800 RPM, 
550 V., 60 Cycle, type QSZV motor, di- 
rect connected, with vertical hollow 
shaft. Pump has a Fairbanks-Morse 
manual voltage starter type CH 9141. 
Offered, subject confirmation, by 


THE SUMMERS FERTILIZER CO., INC. 


604 Stock Exchange Building 
Baltimore 2, Maryland 











FOR SALE 
One—1,000,000 Gallon Ground Storage 
Tank. 73 feet in diameter, 32 feet high. 
All-welded steel construction. Condition 
excellent. Built—1939. Department of 
Water and Sewers, City of Miami, Flor- 
ida, P. O. Box 4821. 














PUMP UNIT FOR SALE 

Gould’s 3-stage pump, direct connected to G E 
Motor. Figure 3330, size 5. Cap. 750 GPM, Head 
350’. RPM 1750, 2117,167. Induction Motor, 
Model #17,472, Type K T 543, 4, 100, 1,800. Form 
E three-phase, 60-cycle, volts 2,200, speed full load 
1,750, amps 23.5. 24,404,575. HP 100, continuous 
40 C. General Electric Co. 

Price unit complete pump, motor and starter $1,000.00 


NEWMAN WATER AND LIGHT COMMISSION 
. 0. Box 464 Newman, Georgia 











FOR SALE 
2 Municipal Sanitary Service Corp. Clari- 
fying Filters, Repulpers, Pulp Storage 
Tanks, and all appurtenances in excellent 
condition. Vacuum Type. Revolving Drum 
8’ dia. x 10’ long. In place at Great Neck 
Village Sanitation Plant, Great Neck, L. I., 
N. Y. Immediate Delivery. 





Taylor Long 
Range pH Slide 
Comparator 
holds any 3 to 
9 color stand- 
ard slides. 


Do your pH and chlorine testing 


THE EASIEST WAY 


With Taylor Comparators you can make 
accurate pH or chlorine determinations 
in sixty seconds. Sets are small, light, 
durable, completely portable and inex- 
pensive. All liquid Color Standards carry 
AN UNLIMITED GUARANTEE 
AGAINST FADING. 
One or two Taylor outfits such as the 
one illustrated above for pH, the 
Taylor-Enslow Slide Chlorimeter for 
chlorine or the Water Analyzer for de- 
termining pH, chlorine, color, man- 
ganese, copper, fluoride, etc., are all 
that are necessary. Whatever your needs 
...there’s a Taylor Outfit to do the job. 
THIS 88-PAGE REFERENCE BOOK 
GIVES SOLUTIONS TO MANY 
PROBLEMS... AND IT’S FREE! 
Many pages of ‘Modern pH and 
Chlorine Control’? are of particu- 
lar interest to water and sewer- 
age works men. See your dealer 
today, or write direct to: 


W. A. TAYLOR “3° 


7308 YORK RD. + BALTIMORE-4, MD. 














WANTED 


The following amounts of cast iron, bell 
and spigot, pipe: 9,000 ft. of 8 inch. 
9,000 ft. of 6 in. 3,500 ft. of 4 in. 


Box 1214—Water & Sewage Works, 
22 West Maple St., Chicago 10, Ill. 











FOR SALE 


11,100 ft., more or less, of 12-inch “uni- 
versal” cast iron pipe, collar and 
sleeve joint (bolted, not welded). 

170 ft., more or less, of 6-inch cast iron 
“bell and spigot” pipe 

4—6” gate valves. 

4—6” check valves. 

2—Centrifugal pumps, frg. 345,520 gpm. 
at 231 ft. head, Goulds, with 50 hp. 
Louis Allis, squirrel cage, Type EX, 
Class IE, 220-440 volt electric mo- 
tors attached. 

2—Motor starters. 

2—Pump houses 11’6”x15’6”. 

1—Job lot, electric wiring 
lengths). 


(short 


Lovisiana Iron & Supply Co. 
2925 Mansfield Road 


~ WATER TESTS 


A study of our 28-page Bulletin 
No. 602, containing the complete 
line of Hellige apparatus for pH 
control and water analysis, will 
enable you to form an intelligent 
opinion as to what is best suited 
for extending your present equip- 
ment or for an initial installation. 


HELLIGE 


INCORPORATED 








3716 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 
Shreveport, La. . 














HEADQUARTERS FOR COLORIMETRIC APPARATUS 





- F PACIFIC FLUSH TANK CO. 
4241 RAVENSWOOD AVE., CHICAGO 

T NEW YORK ¢ CHARLOTTE, N. C. 

s 8 @ & & SAN FRANCISCO « LOS ANGELES 


WATER & SEWAGE Works, December, 1946 















ALBRIGHT & FRIEL, INC. 


wane: Engineers 


cone yet, Plante — Industrial Bulk 


Laboratery 
1520 Locust Street, Philadelphia 2 





BURNS & McDONNELL 
ENGINEERING COMPANY 
McDonnell-Smith-Baldwin-McDonnell 

Consulting Engineers Since 1897 
Water Works, Light & Power, Sewerage, 


Rate Investigations, Reports, Designs, 
Appraisals. 


Kansas City, Mo. 107 W. Linwood Blvd. 





GANNETT FLEMING CORDDRY | 
AND CARPENTER, INC. 
Harrisburg, Pa. New York, N, y. 
ENGINEERS 


Water Works, Sewage, Industrial Wasies ¢ 
Garbage Disposal—Roads, Airports, Bridges 
& Flood Control. Town Planning, Appraisals, 
Investigations & Reports. 








Alvord, Burdick & Howson 


THOMAS R. CAMP 


GILBERT ASSOCIATES 











The Baker Engineers 


CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 


Airport Design—Se Dis: Systems 

Water Works Design by 

Consulting Services - Surveys and Maps 
HOME OFFICE—ROCHESTER, PA. 








ineer. . ° 
rene Consulting Engineer INC 

Charles B. Burdick Engineers and Consultants 

uis R. wy sdaxwell 6 Beacon Street, Boston 8, Mass. — ae 
Water Supply and Purificati 

Water Works, Water Purification, Flood Re- psy ay. and Water iy Municipal ane _= Sewage Treatment and Industrial Woat 
sae ~~ > - 2 -—-* ye Industrial Wastes; Investigations and Re- Chemical Laboratory Service 
Civic Opera Building Chicago and ‘Development; Flood Flood Control. New York READING Washingtoa 

Michael Baker, Jr. I. M. Glace 


The Chester Engineers 


Water Supply and Purification, Sewerage 
end Sow Treatment, Power Develop- 
ment and Investigations and 
Reports, Valuations and Rates. 


210 E. Park Way at Sandusky, 
Pittsburgh 12, Pa. 








W. H. & L. D. BETZ 
CONSULTANTS ON ALL 
WATER PROBLEMS 
Process, Boiler and Municipal Water @ 
Waste and Sewage Treatment @ Consul- 
tation @ Design @ Analysis 
PHILADELPHIA 24, PENNA. 








Black & Veatch 
Consulting Engineers 


tn "i ispoeal, Water Supply 
Se 'e Se . ater ’ 
Water Roatten, Electric hting, Power 
Plants, Valuations, Special — 


E 8 isk ee Se 





Collins Engineering Company 
—Consulting Engineers— 


Water Supply, Purification, Sewerage, Sew- 
age Treatment, Refuse Disposal, Industrial 
Wastes, Street Paving, Storm Drainage 
326 Arnote Building 314 Gilbert Building 
McAlester, Oklahoma Ardmore, Oklahoma 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 


Grade ions—Bridges—Subways 
eo Transportation 





Investigations — Reports — Appraisals 





Consulting Sanitary Engineer 


WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 


Specializing in Water Quality 
Problems 


Telephone 1001 North Frost 
SS 
WILLIAM A. GOFF 


Consulting Engineer 





Water, Sewerage, Refuse Incinerators, 
Industrial Buildings, Power Plants, 
Investigations Reports Design 

Supervision of Construction 
Valuations 
Broad St. Station Bldg., Philadelphia 3, Pa. 








ENGINEERING ASSOCIATES 
CONSULTING ENGINEERS 


Clinton L. Begert John M. M. Greig 
Howard J. Carleck Fred S. Childs 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Flood Control and Drainage 
Refuse Speen 
City Planning—Investigations—Reporis 
624 Madison Avenue, Now York 22, N. Y. 





S° us M. Veatch . E Luts we Plans and Supervision of Construction 
moto - 20 North Wacker Drive Chicago 
BOGERT-CHILDS 


FAY. SPOFFORD & THORNDIKE 
Engineers 
Charles M. Spofford 
John Ayer Carroll A. a 
Bion A. Bewman Ralph W. 


Water Supply and I ool 
Sewerage and Sewage Treatment—Airports 
Investigations and Re: 
Wetentens 


Supervision of Cane 
Boston New York 





GREELEY AND HANSEN 


Engineers 
Samuel A.Greeley Paul Hansen (1920-1: 
Paul E. Langdon Kenneth V. 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewe: Se 


5 Treatment 

Flood Gamal brstaase, Reha Bape 
220 S. State Street, Chicago 4 
180 Broadway. New York 7 





Havens and Emerson 


W. L. Havens C. A. Emerson 

A. A. Burger F.C. Tolles F. W. jones 
Consulting Engineers 

Water, Sewage, Garbage, Industrial 

Wastes, Valuations — Laboratories 


Leader Building Woolworth Bidg. 
Cleveland 14 New York 7 




















Buck, Seifert and Jost 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
ations, Rates, Desi Construction Opera- 
tion. Management, a and Biological 
es 


112 East 19th St. New York 

















Edward A. Fulton 


Consulting a 


Invertigations, Reports, - poly ond Puri 


and ontens, Seae..t 

cation Plants, Sewerage Sewage Treat 

ment Works; Municipal a and Power 
Developmen’ 


3 So. seeing Bee. 
St. Louis, Mo. 











Hayden, Harding & 
Buchanan 


Consulting Engineers 


John L. Hayden Gordon E. MacNeill 
John H. Harding Oscar pods Campia 


Waterworks, Sewerage, Civil. 
Mechanical, Electrical, Structural 


662 Park Square Building, Boston, Mass. 
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Parsons, Brinckerhoff, Hogan & Macdonald 


Engineers 


Charles Haydock 
Consulting Engineer 


, Works and Sanitation, Industrial Traffic Reports Valuations Harbor Works 
all Design, Construction, Operation and Power Developments Industrial Buildings 
Management. Reports and Valuations. Bridges Tunnels Subways Foundations 


COMMERCIAL TRUST BUILDING Dams Water Works Sewerage 
PHILADELPHIA 2 142 Maiden Lane, New York 7 
Calle Sur 17 No. 27, Caracas, Venezuela 





J. E. Sirrine & Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 







































_—— 



































Edificio Suarez Costa, Bogota, Colombia Greenville South Carolina 
JONES & HENRY 
— Formerly H. P. JONES & CO. rea . 
RY Harvey P. Jones Thomas B. Henry Malcolm Pirnie Engineers Benjamin L. Smith & Asseciates 
Consulting Engineers Civil & Sanitary Engineers Engineers 
Designs, Supervision, Valuati 
LY bergen. Costes, Sapervitiase Diepeoal Malcolm Pirnie Emest W. Whitlock (Formerly Whitman and Smith) 
; Water Purificati Flood Con — Robert W. — _ mS Werner, Jr. - _ereeaeatone — R port 
Treatmen' nage . —_ —_ uations 
va Bldg. Toledo 4, Ohio | Seen eT , —— Municipal Engineering and Public Utilities 
vale, | Appraisals and Rates 1l North Pearl Street 
tH ENGINEERING OFFICE OF 25 West 43rd St., New York 18, N. A Albany 7. New York 
—_ CLYDE C. KENNEDY 
y Ge lane than ¢ Guater Gontary. The Pitometer Company STANLEY ENGINEERING 


Investigations, Reports, Design, Supervision 

of Construction and Operation 

Water Supply, Water Conditioning, Sewer- 

age, Sewage and Industrial Waste 
Treatment 


COMPANY Consulting Engineers 


Water Works — Sewerage 
Electric Power — Flood Control 
Rate Studies—Valuations—Industrial 
Airports Municipal Buildings 


Hershey Bidg., Muscatine, Ia. ~ ‘ 


Engineers 


Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies 


Penstock Gaugings 
New York, 40 Church St. 


CHEMICAL and BIOLOGICAL LABORATORY 
604 Mission Street San Francisco, 5 














Morris Knowles, Inc. 
Engineers 


ater Supply and Purification, Sewerage 
a ee Disposal, Valuations, Labora- 
tory, City Planning 





PHILIP B. STREANDER 


ROBERT T. REGESTER IMP 8, STREAND 


Consulting Engineer CONSULTING SANITARY ENGINEERS 
T 1312 Park Building, Pittsburgh, Pa. _—- — yy ty 
Water Works — Sewage Treatment Clevesien, Vi y & Pike, E 
Hydraulic Structures — Utilities 120 Tremont 8t., Boston 8, Mass. 
Water Supply, Treatment, Distribution 
Baltimiore 1, Md. Disposal 








WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification, 
Refuse Disposal 


Consulting Engineers 


Trade Wastes, Refuse 


Sewerage, Sew Treatment 


Baltimore Life Bldg. aa 
Plans, Supervision, Reports 

















Thomas M. Riddick 














10 Gibbs Street Rochester 4, i. ¥. Consulting Engineer and Chemist Westcott & Mapes, Inc. 

8, Municipal and Industrial Water Purification, Architects and Engineers 

Metcalf & Eddy = "Plants fname ie Stream Sewage Disposal 
Engineers tion Investigation, Swimming Pool Control, Garbage and Refuse Incineration 

Water, Sewage, Drainage, Refuse and Chemical ae a Utilities 

= Industrial Waste Problems sien aaaal - aha _ Reports Plans Specifications 

369 East 14 treet, 
a Airfields Valuations ew HAVEN CONN. 








Statler Building. Boston 











ROBERT AND COMPANY 








MOORE & OWEN 
ENGINEERS 
WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 
COMPLETE WATER & SEWAGE 
LABORATORIES, INDUSTRIAL WASTES 
1456 N. DELAWARE ST. 
INDIANAPOLIS 2, IND. 


wasHinocton - ATLANTA ~~ new yoru 


INCOR PORATED 


cotrchitects and Gngineers 


INCINERATORS 
POWER PLANTS 


WATER SUPPLY 
SEWAGE DISPOSAL 














MURRAY LABORATORY 
25 years experience 


Consulting—Analytical—Chemist— 
Bactericlogist, Municipal and 
Industrial Water Supplies 
Bacterio’ — Chemical — Sanitary — Min- 


eral ses. Reports and Treatment 
eccemendigtiens. in ° 


Capers Bldg.—Greenville, South Carolina 


OVER HALF A CENTURY IN CHICAGO 
EDGAR A. ROSSITER 
CONSULTING ENGINEER 
WATER WORKS — Sewerage 
Municipal Engineering — Farm Drainage 
DES PLAINES, ILL. 














Nussbaumer and Clarke 
Newell L. Nussbcumer Irving Clarke 
Water Supply and Treatment 





6635 Delmar Blvd University City 5, Mo. 











Russell & Axon 


Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr. — F. E. Wenger 


Consulting Engineers, Inc. 


Sewerage, Sewage Disposal, Water 
Works, Filtration, Softening 
Power Plants 








Weston & Sampson 


Water Supply, Water Purification, Sewer 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 








Whitman & Howard 
Engineers (Est. 1869—Inc. 1924) 
Howard Paul F. Howard 


Walter ‘A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Dis . Water Front Im- 
provements and Municipal and Indus- 
trial Development Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 

















WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers — Consultants 
Civil—Sanitary—Structural—Mechanical— 
Electrical. Reports, Plans, Supervision, 


1304 St. Paul Street 
Baltimore 2, Maryland 
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Dorr Technical Services and Equipment Are Also 
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resentatives in the Principal Cities of the World. 
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It WAS in a large southern city and here’s 
how prechlorination solved it. 


At this 60 M.G.D. plant color was running 
from 20-30 ppm. Several methods of re- 
moval were tried without particular success. 
In 1944 the prechlorination dosage was in- 
creased to 8.0 ppm to give a free chlorine 
residual on the filters of 0.8—1.0 ppm. This 
treatment reduced the color to an average 


of 7-10 ppm. 


In addition, free residual chlorination helps 








ad odors and is the 
eb. H.S. 


Sta 


Whether your problem is one of q 
moval, coagulation, algae control 4q 
quality, it’s a pretty sure bet that p 

ation can help because free 

chlorine residuals “right at 

the start” are the best means 

of assuring customer satis- 


faction “right to the end”’. 


“The Only Safe Water is a Sterilized Water”’ 


WALLACE & TIERNAN 


COMPANY, 


MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL APPARATUS 


INC. 
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NEWARK 1. NEW JERSEY » REPRESENTED IN PRINCIPAL CITIES 








